MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUHtAU  Of  STANDARDS  '963  A 


INSTALLATION  RESTORATION  PROGRAM 
PRELIMINARY  ASSESSMENT  -  RECOROS  SEARCH 

FOR 

noth  TACTICAL  AIR  SUPPORT  GROUP 
MICHIGAN  AIR  NATIONAL  GUARD 
W.K.  KELLOGG  REGIONAL  AIRPORT 
BATTLE  CREEK,  MICHIGAN 


September  1987 


Prepared  for 

National  Guard  Bureau 
Andrews  Air  Force  Base,  Maryland  20331 

Prepared  by 

The  Hazardous  Materials  Technical  Center 
The  Dynamac  Building 
11140  Rockville  Pike 
Rockville,  Maryland  20852 


CONTENTS 


Eage 

EXECUTIVE  SUMMARY  .  ES-1 

I.  INTRODUCTION .  1-1 

A.  Background .  1-1 

B.  Purpose .  1-1 

C.  Scope .  1-2 

D.  Methodology .  1-3 

II.  INSTALLATION  INSCRIPTION .  1 1  -1 

A.  Location .  II-l 

B.  History .  II-l 

III.  ENVIRONMENTAL  SETTING  .  III-l 

A.  Meteorology .  TII-1 

B.  Geology .  1 1 1-2 

C.  Hydrology .  1 1 1 -3 

IV.  SITE  EVALUATION .  IV-1 

A.  Activity  Review .  IV-1 

B.  Disposal/Spi 11  Site  Identification,  Evaluation,  and  Hazard 

Assessment .  IV-1 

C.  Critical  Habitats/Endangered  or  Threatened  Species  ....  IV-9 

D.  Other  Pertinent  Facts  .  IV-9 

V.  CONCLUSIONS .  V-l 

VI.  RECOMMENDATIONS .  VI-1 

GLOSSARY  OF  TERMS .  GL-1 

BIBLIOGRAPHY  .  BI-1 


i 


CONTENTS  (continued) 


Page 


APPENDIX  A  -  Resumes  of  Search  Team  Members .  A-l 

APPENDIX  B  -  Interviewee  Information  .  B-l 

APPENDIX  C  -  Outside  Agency  Information  and  Contact  List  .  .  .  C-l 

APPENDIX  D  -  USAF  Hazard  Assessment  Rating  Methodology  ....  D-l 

APPENDIX  E  -  Site  Hazardous  Assessment  Rating  Forms  .  E-l 


LIST  OF  FIGURES 


1.  Records  Search  Methodology  Flow  Chart  .  1-4 

2.  Location  Map  of  Michigan  ANG,  W.K.  Kellogg  Regional  Airport, 

Battle  Creek,  Michigan  .  II-2 

3.  Location  of  Rated/Unrated  Sites  at  Michigan  ANG,  W.K.  Kellogg 

Regional  Airport,  Battle  Creek,  Michigan  .  IV-4 


LIST  OF  TABLES 


1.  Hazardous  Materials/Hazardous  Waste  Disposal  Summary:  Michigan 

ANG,  W.K.  Kellogg  Regional  Airport,  Battle  Creek,  Michigan  .  .  IV-2 

2.  Site  Hazard  Assessment  Scores  (as  derived  from  HARM):  Michigan 

ANG,  W.K.  Kellogg  Regional  Airport,  Battle  Creek,  Michigan  .  .  IV-5 


Accession  For 


i  i 


EXECUTIVE  SUMMARY 


\ 

OOUCTION 

The  Hazardous  Materials  Technical  Center  (HMTC)  was  retained  in  January 
1987  to  conduct  the  Installation  Restoration  Program  (IRP)  Preliminary  Assess¬ 
ment  (PA)  -  Records  Search  of  the  110th  Tactical  Air  Support  Group  ( TASG) , 
Michigan  Air  National  Guard,  W.K.  Kellogg  Regional  Airport,  Battle  Creek, 
Michigan  (hereinafter  referred  to  as  the  Base)*  -under  Contract  No.  DLA 
—  900-82-C-4426  (Records  Search).  The  Records  Search  included: 

o  an  onsite  visit  including  interviews  with  22  Base  personnel  conducted  by 
HMTC  personnel  during  the  period  12-16  January  1987; 

o  the  acquisition  and  analysis  of  pertinent  information  and  records  on 
hazardous  materials  use  and  hazardous  waste  generation  and  disposal  at 
the  Base; 

o  the  acquisition  and  analysis  of  available  geologic,  hydrologic,  meteoro- 
logic,  and  environmental  data  from  pertinent  Federal,  State,  and  local 
agencies,  and; 

o  the  identification  of  sites  on  the  Base  that  may  be  potentially  contami¬ 
nated  with  hazardous  materials/hazardous  waste  (HM/HW). 

8.  MAJOR  FINDINGS 

The  major  operations  of  the  110th  TASG  that  have  used  and  disposed  of  HM/HW 
include  aircraft  maintenance;  aerospace  ground  equipment  maintenance;  ground 
vehicle  maintenance;  and  petroleum,  oil,  and  lubricant  (POL)  management  and 
distribution.  The  operations  involve  such  activities  as  corrosion  control, 
nondestructive  inspection,  fuel  cell  maintenance,  and  engine  maintenance. 
Waste  oils,  recovered  fuels,  spent  cleaners,  paint  removers,  thinners,  strip¬ 
pers,  and  cleaning  solvents  were  generated  and  disposed  of  by  these  activities. 

Interviews  with  2?  Base  personnel  and  a  field  survey  resulted  in  the  ini¬ 
tial  identification  of  6  disposal  and/or  spill  sites  at  the  Base  that  are  po¬ 
tentially  contaminated  with  HM/HW: 
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Site  No.  1  -  POL  Tank  Area 

Site  No.  2  -  Northwest  Depressed  Area 

Site  No.  3  -  Fire  Training  Area 

Site  No.  4  -  Abandoned  Landfill 

Site  No.  5  -  Former  Coal  Storage  Area 

Site  No.  6  -  Underground  Fuel  Storage  Tank  System 

Two  of  the  identified  potentially  contaminated  HM/HW  sites  (Site  No.  4  - 
Abandoned  Landfill  and  Site  No.  5  -  Former  Coal  Storage  Area)  were  not  scored 
utilizing  the  U.S.  Air  Force  Hazard  Assessment  Rating  Methodology  (HARM)  be¬ 
cause  no  specific  data  that  HM/HW  had  been  disposed  of  in  the  landfill  was  ob¬ 
tained  during  the  Records  Search  process,  and  no  records  were  available  to  in¬ 
dicate  the  amount  of  coal  and  time  period  stored  in  the  coal  storage  area. 
However,  based  on  experience  of  other  Air  Force  Base  IRP's,  it  is  necessary  to 
investigate  these  types  of  sites  further  to  verify  or  refute  the  presence  of 
HM/HW. 

C.  CONCLUSIONS 


Four  of  the  identified  sites  have  been  further  evaluated  and  given  a  Hazard 
Assessment  Score  (HAS)  utilizing  HARM: 


Site  No.  1  -  POL  Tank  Area  (HAS-66) 

Soil  tests  conducted  in  1985  by  Soil  and  Materials  Engineer¬ 
ing,  Inc.,  a  subcontractor  to  the  ANG’s  contractor  Ellis- 
Nacyaert  and  Genheimer  Associates,  Inc.,  have  confirmed  the 
presence  of  petroleum  contamination  at  this  site. 


Site  No.  2  -  Northwest  Depressed  Area  (HAS-54) 


In  addition  to  surface  water  runoff  from  an  area  of  confirmed 
soil  contamination,  three  storm  drainage  systems  discharge  to 
this  site.  One  of  the  storm  drainage  systems  drains  the  Cen¬ 
tral  Base  area  and  the  Motor  Pool  pavement.  The  second  drains 
the  Western  Aircraft  Parking  Apron,  the  Underground  Fuel  Stor¬ 
age  Tank  System  Area,  the  Former  Coal  Storage  area  (presently 
the  Base  Supply  Storage  area),  and  passes  under  the  POL  Tank 
area;  the  third  drains  the  water  well  and  water  tower  area. 
Vegetative  stress  was  evident  at  the  discharge  points  of  the 
first  two  systems  into  the  site. 
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Site  No.  3  -  Fire  Training  Area  (HAS-81) 

Soil  tests  conducted  in  1987  by  SEG  Laboratories,  Inc.  have 
confirmed  the  presence  of  petroleum  products,  petroleum  addi¬ 
tives,  and  1 , 1 , 1 -trichloroethane  at  this  site. 

Site  No.  6  -  Underground  Fuel  Storage  Tank  System  (HAS-58) 

A  spill  of  approximately  2,000  gallons  of  fuel  oil  occurred  at 
Site  No.  6  during  the  1970s.  In  addition,  some  leakage  from 
the  system  was  reported  during  the  same  period. 


D.  RECOMMENDATIONS 


Because  of  the  potential  for  contaminant  migration,  initial  investigative 
stages  of  the  IRP  Site  Investigation/Remedial  Investigation/Feasibility  Study 
(SI/RI/FS)  are  recommended  for  the  six  sites  that  are  potentially  contaminated 
with  HM/HW  from  past  operations.  The  primary  purposes  of  the  subsequent  fol¬ 
low-up  investigations  are: 


1.  At  Site  Nos.  2,  5,  and  6,  to  determine  whether  pollutants  are  or  are 
not  present,  and 

2.  To  determine  whether  groundwater  at  the  six  identified  sites  has  been 
contaminated.  If  it  has,  to  give  quantification  with  respect  to  con¬ 
taminant  concentrations,  the  boundary  of  the  contaminant  plume,  the 
rate  of  contaminant  migration,  and  its  direction. 
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I.  INTRODUCTION 


A.  Background 

The  noth  Tactical  Air  Support  Group  (TASG)  is  located  at  the  Michigan  Air 
National  Guard,  W.K.  Kellogg  Regional  Airport,  Battle  Creek,  Michigan,  (herein¬ 
after  referred  to  as  the  Base).  The  TASG  was  established  in  June,  1971.  Both 
past  and  present  operations  have  involved  the  use  and  disposal  of  materials  and 
wastes  that  subsequently  have  been  categorized  as  hazardous.  Consequently,  the 
National  Guard  8ureau  has  implemented  its  Installation  Restoration  Program 
( IRP) .  The  IRP  consists  of  the  following: 

Preliminary  Assessment  (PA)  -  Records  Search  (Installation  Assessment)  - 
identifying  past  spill  or  disposal  sites  posing  a  potential  and/or  actual  haz¬ 
ard  to  public  health  or  the  environment. 

Site  Investigation/Remedial  Investigation/Feasibility  Study  (SI/RI/FS)  - 
acquiring  data  via  field  studies  for  the  confirmation  and  quantification  of  en¬ 
vironmental  contamination  that  may  have  an  adverse  impact  on  public  health  or 
the  environment;  preparing  a  Remedial  Action  Plan  (RAP);  and,  il  directed  by 
the  National  Guard  Bureau,  preparing  designs  and  specifications. 

Research,  Development  and  Demonstration  (RD  &  D)  -  Technology  Base  Develop¬ 
ment  (if  needed)  -  developing  new  technology  for  accomplishment  of  remediation. 

Remedial  Design/Remedial  Action  (RD/RA)  -  Implementation  of  Site  Remedial 
Action. 

B.  Purpose 

The  purpose  of  this  IRP  PA  -  Records  Search  (hereinafter  referred  to  as 
Records  Search)  is  to  identify  and  evaluate  suspected  problems  associated  with 
past  hazardous  waste  handling  procedures,  disposal  sites,  and  spill  sites  on 
the  Base.  The  Hazardous  Materials  Technical  Center  (HMTC)  visited  the  Base, 
reviewed  existing  environmental  information,  analyzed  the  Base  records  concern- 
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ing  the  use  and  generation  of  HM/HW,  and  conducted  interviews  with  past  and 
present  personnel  of  the  Base  who  are  familiar  with  past  HM/HW  management 
activities,  and  made  a  physical  inspection  of  the  suspected  sites.  Relevant 
information  collected  and  analyzed  as  a  part  of  the  Records  Search  included: 
the  8ase  history,  with  special  emphasis  on  the  history  of  the  shop  operations 
and  their  past  HM/HW  management  procedures;  local  geological,  hydrological,  and 
meteorological  conditions  that  could  affect  migration  of  contaminants;  local 
land  use,  public  utilities,  and  zoning  requirements  that  affect  the  potential 
for  exposure  to  contaminants;  and  the  ecological  settings  that  indicate  envi¬ 
ronmentally  sensitive  habitats  or  evidence  of  environmental  stress. 

C.  Scope 

The  scope  of  this  Records  Search  is  limited  to  the  Base  and  includes 

o  An  onsite  visit; 

o  The  acquisition  of  pertinent  information  and  records  on  hazardous  mate¬ 
rials  use  and  hazardous  wastes  generation  and  disposal  practices  at  the 
Base; 

o  The  acquisition  of  available  geologic,  hydrologic,  meteorologic ,  land- 
use  and  zoning,  critical  habitat,  and  utility  data  from  various  Fed¬ 
eral,  Michigan  State,  and  local  agencies; 

o  A  review  and  analysis  of  all  information  obtained;  and 

o  The  preparation  of  a  report,  to  include  recommendations  for  further 
actions . 

The  onsite  visit,  and  interviews  with  past  and  present  personnel  were  con¬ 
ducted  during  the  period  12-16  January  1987.  The  HMTC  Records  Search  effort 
was  conducted  by  Mr.  Jeffrey  J.  Spann,  Environmental  Scientist  (B.S.,  Chemis¬ 
try,  1979),  Mr.  Jeffrey  0.  Fletcher,  Junior  Staff  Scientist  (B.S.,  Geology, 
1984),  Mr.  Mark  D.  Johnson,  Geologist  (B.S.  Geology,  1980),  and  Mr.  Raymond  G. 
Clark,  P.E.,  Program  Manager  (B.S.  Mechanical  Engineering,  1949).  (Resumes  are 
included  as  Appendix  A.)  Individuals  who  assisted  in  the  Records  Search  in¬ 
cluded  Mr.  Henry  H.  lowman,  ANGSC,  Primary  Project  Officer,  SMS  James  L.  Craig, 
Jr.,  ANGSC  Alternate  Project  Officer,  and  selected  members  of  the  110th  TASG. 
The  Base  Point  of  Contact  (POC)  was  Captain  James  L.  Wenzel,  Base  Civil  Engin¬ 
eer. 
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0.  Methodology 


A  flow  chart  of  the  Records  Search  Methodology  is  presented  in  Figure  1. 
This  Records  Search  Methodology  ensures  a  comprehensive  collection  and  review 
of  pertinent  site-specific  information  and  is  utilized  in  the  identification 
and  assessment  of  potentially  contaminated  hazardous  waste  spi 1 1/di sposal 
sites. 

The  Records  Search  began  with  a  site  visit  to  the  Base  to  identify  all 
shop  operations  or  activities  on  the  Base  that  may  have  used  hazardous  mate¬ 
rial  or  generated  hazardous  waste.  Next,  an  evaluation  of  past  and  present 
HM/HW  handling  procedures  at  the  identified  locations  was  made  to  determine 
whether  environmental  contamination  may  have  occurred.  The  evaluation  of  past 
HM/HW  handling  practices  was  facilitated  by  extensive  interviews  with  22  past 
and  present  employees  familiar  with  the  various  operating  procedures  at  the 
Base.  These  interviews  also  defined  the  areas  on  the  Base  where  waste  mate¬ 
rials,  either  intentionally  or  inadvertently,  may  have  been  used,  spilled, 
stored,  disposed  of,  or  released  into  the  environment. 

Appendix  B  lists  the  interviewees’  principal  areas  of  knowledge  and  their 
years  of  experience  with  the  Base.  Historical  records  contained  in  the  Base 
files  were  collected  and  reviewed  to  supplement  the  information  obtained  from 
interviews.  Using  the  information  outlined  above,  a  list  of  past  waste  spill/ 
disposal  sites  on  the  Base  were  identified  for  further  evaluation.  A  general 
survey  tour  of  the  identified  spill/disposal  sites,  the  Base,  and  the  surround¬ 
ing  area  was  conducted  to  determine  the  presence  of  visible  contamination  and 
to  help  the  HMTC  survey  team  assess  the  potential  for  contaminant  migration. 
Particular  attention  was  given  to  locating  nearby  drainage  ditches,  surface 
water  bodies,  residences,  and  wells. 
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Detailed  geological,  hydrological,  meteorological,  development  (land  use 
and  zoning),  and  environmental  data  for  the  area  of  study  was  also  obtained 
from  the  POC,  or  from  appropriate  Federal,  Michigan  State  and  local  agencies 
(Appendix  C).  Following  a  detailed  analysis  of  all  the  information  obtained, 
it  was  determined  that  six  sites  are  potentially  contaminated  with  HM/HW  and 
the  potential  for  contaminant  migration  exists.  Where  sufficient  information 
was  available,  sites  were  numerically  scored  utilizing  the  Air  Force  Hazard  As¬ 
sessment  Rating  Methodology  (HARM).  Recommendations  for  follow-up  investi¬ 
gations  at  the  six  potentially  contaminated  sites  were  developed. 
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II.  INSTALLATION  DESCRIPTION 


A.  Location 

The  noth  TASG  is  located  at  the  W.K.  Kellogg  Regional  Airport,  Battle 
Creek  Michigan.  In  June  1986,  the  area  occupied  by  the  110th  TASG  was  in¬ 
creased  by  approximately  225  acres,  to  a  total  of  315  acres,  when  additional 
property  was  leased  (see  Figure  2). 

In  the  area  immediately  north  of  the  airport  is  a  gravel  pit,  cropland, 
and  industrial  property.  To  the  northeast,  east,  and  southeast,  the  airport 
is  bounded  by  low  density  residential  one-  and  two-family  structures  within 
the  cities  of  Battle  Creek  and  Springfield.  West  and  south  of  the  airport, 
land  use  is  largely  cropland,  forest,  or  shrubland.  Figure  2  shows  original 
and  current  boundaries  of  the  Base  covered  by  this  Records  Search. 

B.  History 

In  November  1923,  the  Battle  Creek  Chamber  of  Commerce  approved  a  plan  to 
build  an  airport  on  the  Garrett  C.  Wells  Farm  at  Tuttle's  Corners,  on  Prairie 
Road  in  Battle  Creek.  In  September  1924,  a  lease  with  an  option  to  buy  the 
site  was  signed  by  the  Chamber  of  Commerce.  In  1928,  W.K.  Kellogg  donated 
$60,000  to  purchase  the  airport  site  and  make  improvements.  The  airfield  was 
named  the  W.K.  Kellogg  Airport. 

In  June  1942,  the  W.K.  Kellogg  airport  transferred  to  military  status  and 
all  civilian  flying  was  banned  at  the  airport.  The  Army  Air  Corps  used  the 
airport  as  a  base  to  train  pilots  and  crews  for  combat  duty  and  to  stage  crews 
for  overseas.  During  the  Air  Corps  use  of  the  field,  the  existing  runways 
were  lengthened  and  new  runways  were  built.  Buildings  were  also  erected  to 
house  the  crews  and  support  the  military  functions.  The  airport  reverted  to 
civilian  status  on  15  June  1948. 
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■JVK  Adapted  From 
HnlP  E.A.  Hichok  and  Assoc. 

Report  (November,  1985) 


Figure  2. 

Location  Map  of  Michigan  ANG,  W.K.  Kellogg  Regional 
Airport,  Battle  Creek,  Michigan. 


On  21  December  1946,  29  men  were  sworn  into  Battle  Creek's  “National  Guard 
Air  Corps"  at  Percy  Jones  General  Hospital  by  Colonel  F.  Anderson,  State  Guard 
Air  Corps  Commander.  Fifteen  former  Air  Corps  officers  were  appointed  in  the 
new  unit  on  the  same  day.  At  the  same  time,  the  Michigan  Governor,  Kim  Sigler, 
designated  Kellogg  Field  headquarters  for  the  172nd  Fighter  Squadron  of  the 
Michigan  Air  National  Guard.  This  was  the  first  such  squadron  in  National 
Guard  history. 

Commander  of  the  new  Air  Guard  unit  was  Captain  Ross  M.  Norwood.  Federal 
recognition  came  on  16  September  1947.  The  original  authorized  strength  of  86 
officers  and  enlisted  men  (33  in  the  fighter  squadron,  9  in  the  utility  flight, 
and  44  assigned  to  Detachment  B  of  the  227th  Air  Service  Group)  was  expanded  to 
an  authorized  total  of  50  officers  and  300  enlisted  men.  Hangar  facilities  at 
Kellogg  Field  were  sufficient  to  provide  for  the  arrival  of  25  P-51  Mustang 
aircraft;  four  A-26  light  bombers;  two  AT-6  trainers;  two  L-5  liaison  planes; 
and  one  C-47  "Gooney  Bird".  The  172nd  was  awarded  the  Spaatz  Trophy  as  the 
outstanding  unit  in  the  66th  Fighter  Wing  in  1950. 

From  February  1951  through  December  1952,  the  unit  was  federalized  and  the 
Base  reverted  to  a  caretaker  status.  In  1954,  the  unit  transitioned  from  the 
P-51  s  to  the  F-86,  a  pure  jet  aircraft.  In  1955,  they  were  upgraded  to  the 
F-89.  In  1956,  the  172nd  Squadron  was  upgraded  to  the  110th  Fighter  Group  (Air 
Defense).  Then,  on  12  April  1958,  it  was  again  redesignated  to  the  172nd  Tac¬ 
tical  Reconnaissance  Squadron  and  assigned  the  RB-57  aircraft. 

The  110th  Tactical  Air  Support  Group  (TASG),  flying  0-2  aircraft,  was  es¬ 
tablished  on  11  June  1971,  replacing  the  172nd  Tactical  Reconnaissance  Group 
with  its  RB-57  aircraft.  In  October  1980,  the  110th  TASG  was  assigned  the 
0A-37  Dragonfly  aircraft.  The  mission  of  the  110th  TASG  is  to  assist  the  Army 
in  accomplishing  its  objectives  on  the  battlefield.  Through  the  Air  Support 
Operations  Center  (AS0C),  the  Air  Force  provides  fast  reaction  tactical  air 
support  to  ground  units.  The  ASOC  has  the  primary  responsibility  for  coor¬ 
dinating  and  integrating  air  support,  and  also  has  operational  control  over 
Tactical  Air  Control  Parties. 


1 1-3 


III.  ENVIRONMENTAL  SETTING 


A.  Meteorology 

The  meteorological  information  presented  below  is  from  local  climatological 
data  for  the  Battle  Creek,  Michigan  area  compiled  by  the  National  Oceanic  and 
Atmospheric  Administration  (NOAA).  The  climate  in  the  Battle  Creek  area  alter¬ 
nates  between  continental  and  semi-marine,  depending  on  meteorological  condi¬ 
tions.  The  marine  type  is  due  to  the  influence  of  the  Great  Lakes  and  is  gov¬ 
erned  by  the  force  and  direction  of  the  wind.  When  there  is  little  or  no  wind, 
the  weather  becomes  continental  in  character,  which  is  characterized  by  pro¬ 
nounced  fluctuations  in  temperature  (e.g.,  hot  weather  in  summer  and  severe 
cold  in  winter).  However,  a  strong  wind  from  the  lakes  may  immediately  trans¬ 
form  the  weather  into  a  semi-marine  type. 

Since  large  bodies  of  water  are  less  responsive  to  temperature  changes  than 
land,  the  Great  Lakes  hold  the  winter  cold  longer  in  the  spring,  and  the  summer 
heat  longer  in  the  fall  than  the  land  areas.  Thus,  the  Battle  Creek  area  has 
cooler  summers  and  milder  winters  because  of  the  lake  effect. 

Precipitation  is  fairly  well  distributed  through  the  year,  and  no  conspicu¬ 
ous  annual  variation  is  noted,  although  there  is  about  1  inch  less  precipita¬ 
tion  per  month  in  winter  than  in  summer.  The  heavier  amounts  in  summer  are  the 
result  of  sudden  and  quick  thunderstorms,  which  occur  mostly  in  May  and  June. 
Snow  fall  for  the  Battle  Creek  area  is  moderate,  averaging  about  52  inches  per 
year. 

The  Battle  Creek  area  has  an  average  annual  precipitation  of  30.73  inches, 
based  on  the  period  from  1956  to  1985.  By  calculating  net  precipitation 
according  to  the  method  outlined  in  the  Federal  Register  (47  FR  31224,  16  July 
1982),  a  net  precipitation  value  of  0.73  inches  per  year  is  obtained.  Rainfall 
intensity  based  on  1  year  frequency,  24-hour  duration  rainfall  is  2.25  inches 
(calculated  according  to  47  FR  31235,  11  July  1982,  Figure  8). 


8.  Geology 


The  geological  and  hydrological  information  presented  below  is  from  a  1985 
environment  assessment  of  the  Base  by  Eugene  A.  Hickock  and  Associates  and  a 
1985  U.S.  Geological  Survey  report. 

The  8ase  is  located  in  the  Central  Stable  Physiographical  Province.  This 
province  is  further  divided  into  areas,  one  of  which  is  the  Michigan  Basin, 
which  encompasses  the  entire  State  of  Michigan.  The  center  of  the  basin  is  lo¬ 
cated  almost  directly  in  the  middle  of  the  lower  peninsula  of  the  State.  The 
basin  is  characterized  by  the  younger  Pennsylvanian  Period  (300  million  years 
old)  rocks  in  the  center,  and  older  Cambrian  Period  (540  million  years  old) 
rocks  at  its  outer  boundary.  The  bedrock  exposed  at  or  near  the  surface  of  the 
Base  includes  typical  sedimentary  rock  types  such  as  the  sandstones  and  silt- 
stones  of  the  Marshall  Formation. 

The  Marshall  Formation  was  deposited  during  the  Mississippian  Period  (320 
to  360  million  years  ago).  It  is  fluvial  in  origin  and  is  composed  predomi¬ 
nantly  of  alternating  sandstone  and  siltstone  layers.  The  formation  has  an 
irregular  topography  and  a  highly  variable  thickness. 

At  the  Base,  the  Marshall  Formation  is  overlain  by  glacial  deposits  of  the 
Quaternary  Period  (less  than  2  million  years  old).  These  surficial  deposits 
consist  primarily  of  glacial  outwash  and  moraine  deposits.  The  outwash  depos¬ 
its  are  generally  sand  and  gravel  with  localized  clays  and  organic  materials. 
The  clays  and  organic  materials  often  correspond  with  depressions  and  wetlands. 
The  moraine  deposits  are  located  along  the  brinks  where  the  glacial  ice  had 
once  been.  In  this  area,  moraine  deposits  are  represented  by  low  ridges  with 
bouldery  slopes  with  significant  clay  silt  fractions  at  the  basal  contacts. 

According  to  the  U.S.  Soil  Conservation  Service,  the  soils  at  Battle  Creek 
consist  primarily  of  three  soil  series:  the  Brady,  the  Houghton,  and  the 
Oshtemo.  The  soils  are  described  as  follows: 

Brady  Series,  0  to  2  percent  slopes  -  This  mapping  unit  consists  of  some¬ 
what  poorly  drained  soils  formed  in  sandy  glaciofluvial  deposits  on  outwash. 
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Houghton  Series,  0  to  2  percent  slopes  -  This  mapping  unit  consists  of  very 
poorly  drained  soils  formed  in  herbaceous  organic  deposits,  in  bogs,  and  other 
depressional  areas  within  outwash  plains,  lake  plains,  till  plains,  and  mo¬ 
raines. 

Oshtemo  Series,  0  to  12  percent  slopes  -  This  mapping  unit  consists  of 
well-drained  soils  formed  in  loamy  and  sandy  glaciofluvial  deposits  on  outwash 
plains  and  moraines. 

In  general,  the  permeability  of  these  soils  range  from  moderate  (4.2  x 

—A  o  __  o  _2 

10  to  1.4  X  10  cm/sec)  to  rapid  (4.2  x  10  to  1 .4  x  10  cm/sec). 

C.  Hydrology 

Surface  Water 


The  Kalamazoo  River  is  located  approximately  1.5  miles  north  of  the  Base. 
Approximately  one  third  of  the  annual  precipitation  in  the  vicinity  of  the  Base 
flows  into  the  Kalamazoo  River  by  direct  runoff  or  percolates  into  the  ground 
and  discharges  into  the  Kalamazoo  River  by  underground  flow.  The  remaining  an¬ 
nual  precipitation  is  returned  to  the  atmosphere  by  evaporation  and  transpira¬ 
tion  from  plants  (Vanlier,  1966). 

Storm  water  from  the  northern  half  of  the  Base  discharges  into  small 
streams  flowing  in  a  northerly  direction  to  the  underground  storm  sewer  systems 
and  collects  in  the  Northwest  Depressed  Area  (Site  No.  2).  Storm  water  from 
the  southern  half  of  the  Base  drains  in  a  southwesterly  direction  and  ulti¬ 
mately  discharges  into  wetlands.  The  1986  Topographic  Map  of  the  W.K.  Kellogg 
Airfield,  prepared  by  the  ANG,  indicates  there  are  no  surface  streams  discharg¬ 
ing  from  these  wetlands. 

Because  of  the  generally  low  relief  at  the  Base,  several  manmade  drainage 
ditches  have  been  constructed  to  improve  surface  water  drainage.  At  the  north¬ 
ern  portion  of  the  Base,  in  the  vicinity  of  the  industrial  facilities,  a  drain- 
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age  ditch  channels  water  toward  a  depressed  area  located  in  the  northwest  cor¬ 
ner  of  the  Base  property.  A  second  manmade  drainage  ditch,  located  in  the 
southern  portion  of  the  Base,  carries  runoff  in  a  south-westerly  direction  un¬ 
der  the  Grand  Trunk  Western  Railroad  tracks  into  a  wetlands  area. 

The  Base  is  not  within  an  area  classified  as  a  floodplain  (Hickock,  1985). 
According  to  the  Flood  Insurance  Rate  Map  (FIRM)  for  the  City  of  Battle  Creek, 
the  W.K.  Kellogg  Airfield,  including  the  Base,  is  in  "Zone  C,"  an  area  of  mini¬ 
mal  flooding  from  rivers  (Federal  Emergency  Management  Agency,  FIRM,  14  April, 
1983). 

Groundwater 


The  Marshall  Formation  is  an  important  water  source  in  the  Battle  Creek 
area  and  many  wells  draw  from  this  formation. 

The  Marshall  Formation  is  comprised  of  four  alternating  sandstone  and  silt- 
stone  layers.  The  sandstone  layers  are  the  water-bearing  zones  in  the  Marshall 
Formation.  Municipal  wells  are  screened  in  the  lower  sandstone  layer.  The 
siltstone  layers  within  the  Marshall  Formation  tend  to  impede  the  downward 
movement  of  groundwater.  The  thickness  of  the  Marshall  Formation  in  the  vicin¬ 
ity  of  the  installation  varies  from  approximately  10  feet  along  the  southerly 
boundary  to  about  30  feet  near  the  northerly  boundary  (Hickock,  1985). 

Within  the  Marshall  Formation,  the  water  table  or  piezometric  surface  con¬ 
forms  somewhat  to  the  land  surface.  The  "hills"  in  the  water  table  underlie 
hills  seen  on  land.  The  "lows"  in  the  water  table  coincide  with  low  areas  on 
land  (Vanlier,  1966).  Thus,  the  regional  groundwater  flow  direction  in  the 
Marshall  Formation  under  the  Base  is  generally  northward  towards  the  Kalamazoo 
River  (Hickock,  1985).  Within  the  Battle  Creek  area,  most  of  the  flow  in  the 
Kalamazoo  River  during  dry  weather  is  a  result  of  groundwater  discharge 
(Vanlier,  1966). 
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A  shallow  water  table  at  the  Base  is  within  the  surficial  deposits  at  a 
depth  of  approximately  10  feet.  The  surface  (surficial  deposits)  and  subsur¬ 
face  (Marshall  Formation)  hydrologic  systems  are  interconnected.  The  ground- 
water  flow  direction  in  the  surficial  deposits  are  therefore  in  the  same  gen¬ 
eral  direction  as  the  flow  within  the  Marshall  Formation  (Vanlier,  1966).  In 
the  surficial  deposit,  precipitation  tends  to  infiltrate  rapidly  through  the 
soils  and  continues  to  move  readily  through  the  glacial  drift  to  the  Marshall 
Formation.  Because  of  the  geological  and  hydrological  characteristics  of  these 
systems,  they  are  susceptible  to  surface-deri ved  contamination.  It  also  ap¬ 
pears  that  there  are  significant  amounts  of  clays  in  the  glacial  drift  at  ran¬ 
dom  locations  which  do  not  form  a  confining  layer.  Though  downward  movement 
of  water  may  be  slowed  by  clay  in  some  locations,  there  is  no  evidence  of 
perched  water  tables  (Hickock,  1985). 
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IV.  SITE  EVALUATION 


A.  Activity  Review 

A  review  of  installation  records  and  interviews  with  past  and  present  per¬ 
sonnel  at  the  Base  resulted  in  the  identification  of  specific  operations  within 
each  activity  in  which  the  majority  of  industrial  chemicals  are  handled  and 
hazardous  wastes  are  generated.  Table  1  summarizes  the  major  operations  asso¬ 
ciated  with  each  activity,  provides  estimates  of  the  quantities  of  waste  cur¬ 
rently  being  generated  by  these  operations,  and  describes  the  past  and  present 
disposal  practices  for  the  wastes.  Based  on  information  gathered,  any  opera¬ 
tion  that  is  not  listed  in  Table  1  has  been  determined  to  produce  negligible 
(less  than  5  gallons/year)  quantities  of  wastes  requiring  disposal. 

B.  Oisposal/Spill  Site  Identification,  Evaluation,  and  Hazard  Assessment 

Interviews  with  22  Base  personnel  (Appendix  B)  and  subsequent  site  inspec¬ 
tions  resulted  in  the  identification  of  six  waste  disposal/spill  sites.  It  was 
determined  that  all  of  the  sites  are  potentially  contaminated  with  HM/HW,  with 
a  potential  for  migration;  therefore,  they  should  be  further  evaluated.  Four 
of  the  six  sites  were  rated  using  HARM  (Appendix  D) .  Figure  3  illustrates  the 
locations  of  the  scored/unscored  sites.  A  copy  of  the  completed  Hazardous 
Assessment  Rating  Form  is  found  in  Appendix  E.  Table  2  summarizes  the  Hazard 
Assessment  Score  (HAS)  of  the  scored  sites. 

Site  No.  1  -  POL  Tank  Area  (HAS-66) 

Four  25, 000-gallon  aboveground  POL  tanks  are  presently  located  in  the 
northwest  corner  of  the  original  Base  property  (see  Figure  3).  Except  for  the 
period  of  1973-1974,  when  the  city  of  Battle  Creek  used  these  tanks  for  storage 
of  No.  4  heating  fuel,  these  tanks  have  not  been  used  since  1949;  and  they  have 
never  been  used  by  the  ANG.  The  tanks  were  repaired  prior  to  use  by  the  city 
of  Battle  Creek  but  it  was  reported  that  leakage  occurred  at  some  of  the  repair 
patches.  Containment  berms  were  originally  constructed  around  the  POL  storage 
tanks.  In  1985,  however,  the  containment  berms  were  leveled  and  the  berm  mate- 
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rials  were  spread  on  the  surrounding  land  area. 


Field  tests  conducted  on  29  August  and  4  September  1985  by  Soil  and  Mate¬ 
rials  Engineers,  Inc.,  (SME)  of  Battle  Creek,  Michigan  confirmed  the  presence 
of  petroleum  contamination  to  a  depth  of  at  least  5  feet  in  the  soil  surround¬ 
ing  these  tanks.  SME  served  as  a  subcontractor  to  Ell i s-Nacyaert  and  Genheimer 
Associates,  Inc.,  (ENG),  who  was  hired  in  1985  by  the  Air  National  Guard  to  be¬ 
gin  initial  site  investigations  prior  to  removal  of  the  tanks.  The  soil  bor¬ 
ings  were  routine  work  typically  conducted  for  such  jobs  and  were  not  in  re¬ 
sponse  to  a  particular  spill  incident. 

Because  field  tests  have  indicated  that  the  soils  surrounding  the  POL  tanks 
are  contaminated  with  POL  products,  a  HAS  has  been  determined  for  this  site. 
For  the  purpose  of  utilizing  HARM,  the  quantity  of  POL  products  possibly 
spilled  at  this  site  is  estimated  to  be  as  much  as  0  and  1,000  gallons.  The 
only  reported  spillage  from  the  tanks  was  through  patched  areas  in  the  tank 
which  were  repaired  by  the  city  of  Battle  Creek  when  they  were  identified. 

Site  No.  2  -  Northwest  Depressed  Area  (HAS-54) 

The  Northwest  Depressed  Area  is  located  on  the  northwestern  edge  of  the 
original  Base  property,  adjacent  to  the  POL  Tank  Area  (see  Figure  3).  This 
area  collects  surface  water  runoff  from  the  western  half  of  the  original  Base 
and  has  no  surface  discharge  structure  or  spillway. 

In  addition  to  surface  water  runoff,  three  storm  drainage  systems  were  ob¬ 
served  emptying  into  the  site.  One  of  these  storm  drainage  systems  is  from  the 
Central  Base  and  Motor  Pool  areas.  This  system  was  constructed  in  1977  and 
augmented  in  the  summer  of  1986.  Storm  water  from  the  Motor  Pool  pavement 
drains  to  the  northwest,  where  it  is  discharged  into  a  concrete  basin  and  then 
into  an  underground  drain,  which  intersects  the  storm  drain  from  the  Central 
Base  area  and  finally  discharges  to  this  site.  The  second  system  drains  the 
Western  Aircraft  Parking  Apron,  the  Underground  Fuel  Storage  Tank  System  Area, 
the  Former  Coal  Storage  Area,  and  the  present  Base  Supply  Open  Storage  Area  be- 
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fore  discharging  to  this  site.  The  third  system  drains  the  pump  house-water 
tank  area.  Vegetative  stress  is  evident  at  the  area  where  the  first  two  sys¬ 
tems  discharge  into  the  site. 


A  HAS  has  been  determined  at  this  site  because  of  noticeable  vegetative 
stress  at  the  storm  drainage  discharge  points  into  this  site,  and  because  sur¬ 
face  water  runoff  from  a  confirmed  area  of  soil  contamination  also  drains  into 
the  site.  It  is  not  possible  to  determine  an  exact  quantity  of  contaminated 
materials  which  may  have  drained  into  the  site.  The  known  sources  of  contami¬ 
nated  materials  are  contaminated  soil  sediments,  transported  by  surface  water 
runoff  and  drainage  from  the  Motor  Pool  pavement  and  Aircraft  Parking  Apron 
which  could  include  fuels,  oils  and  lubricants,  which  may  have  dripped  on  the 
pavements.  These  sources,  however,  would  not  exceed  the  HARM  small  quantity 
criteria  of  5  tons  or  20  drums  of  liquid  waste. 

Site  No.  3  -  Fire  Training  Area  (FTA)  (HAS-81) 

This  site  is  located  on  the  west  side  of  the  original  Base  property  (see 
Figure  3).  The  fire  training  area  is  approximately  85  feet  in  diameter  and 
surrounded  by  a  berm.  The  interior  of  the  area  is  highly  stained.  It  was 
reported  that  the  fire  training  activities  have,  at  times,  moved  between  the 
POL  storage  tank  area  and  its  current  location;  however,  there  is  little  evi¬ 
dence  of  environmental  stress  on  the  exterior  of  the  berm.  Fire  training  acti¬ 
vities  at  this  site  terminated  in  1986. 

During  fire  training  exercises,  a  mixture  of  contaminated  fuels,  shop  lu¬ 
bricants  and  oils,  paint  removers,  thinners  and  strippers,  and/or  cleaning  sol¬ 
vents  from  the  various  shops  were  mixed  with  clean  JP-4  drawn  from  the  supply 
tanks,  not  exceeding  a  1:10  ratio,  floated  on  top  of  water  in  the  pit  and  ig¬ 
nited.  The  resulting  fire  would  consume  approximately  70*  of  the  flammable  ma¬ 
terial.  Over  a  10  year  period  (1977-1987),  the  Base  burned  between  5,400  and 
7,400  gallons  of  fuels,  shop  lubricants  and  oils,  paint  removers,  thinners  and 
strippers,  and/or  cleaning  solvents  annually  during  fire  training  exercises, 
resulting  in  a  total  residue  of  between  16,000  and  20,000  gallons  of  material 
at  this  site. 


I V— 7 


On  January  23,  1987,  soil  samples  were  collected  by  SEG  laboratories  from 
two  areas  within  the  bermed  area  of  the  FTA.  Soil  samples  were  taken  at  the 
surface  and  at  3  foot  intervals  to  a  depth  of  12  feet.  All  of  the  samples, 
including  those  at  the  12  foot  level,  contain  constituents  of  petroleum  pro¬ 
ducts  or  additives.  These  constituents  include  oil  and  grease,  benzene,  ethyl 
benzene,  xylenes,  toluene,  and  lead  (additives).  An  elevated  level  of  1,1,1- 
trichloroethane  was  also  detected  in  the  boring  samples.  1 ,1 ,1-trichloroethane 
is  a  solvent  and  not  a  constituent  of,  or  additive  to,  petroleum  oroducts  such 
as  gasoline  and  JP-4.  Based  upon  these  sampling  results,  it  appears  that  pe¬ 
troleum,  additives,  and  solvent-related  contamination  exists  within  the  FTA  to 
a  depth  of  at  least  12  feet.  Because  of  the  confirmation  of  contaminants  at 
this  site,  the  quantity  of  residue  material  disposed  of  at  this  site,  and  the 
potential  for  contaminant  migration  from  the  site,  a  HAS  has  been  determined. 

Site  No.  4  -  Abandoned  Landfill  (Unrated) 

This  site  is  located  approximately  1,600  feet  southwest  of  the  FTA  and  is 
located  on  the  property  acquired  by  the  Base  in  1986  (see  Figure  3).  Large 
pieces  of  concrete  and  asphalt  are  present  at  the  site. 

According  to  installation  personnel  interviewed,  this  landfill  was  a  dump¬ 
ing  ground  for  runway  construction  debris.  Also  visible  at  this  site  are  empty 
55-gallon  drums  and  1-gallon  cans.  Markings  on  the  cans  indicated  they  origi¬ 
nally  contained  paint  thinners  and  drycleaning  solvents.  There  were,  however, 
no  records  to  indicate  if  the  drums  and  cans  were  full  or  empty  when  they  were 
deposited  in  the  landfill.  There  have  been  no  reports  of  HW/HM  disposal  at 
this  site.  Based  on  the  information  available  through  the  Records  Search  pro¬ 
cess,  a  HAS  cannot  be  determined.  However,  additional  IRP  investigations  at 
this  site  are  warranted  and  should  be  undertaken. 

Site  No.  5  -  Former  Coal  Storage  Area  (Unrated) 


The  former  coal  storage  area  is  located  between  Site  No.  1  (Fuel  Storage 
Area),  Site  No.  3  (Fire  Training  Area),  the  present  Base  Supply  Storage  Area, 


and  the  West  Base  perimeter  (see  Figure  3).  Coal  was  stored  here  during  the 
occupancy  of  the  airfield  by  the  U.S.  Army  Air  Corps.  Pieces  of  coal,  which 
appear  to  be  bituminous,  abound  on  the  surface  of  this  area.  Contaminants, 
such  as  the  heavy  metals  and  sulfides  found  in  coal,  can  be  transported  from  a 
site  by  surface  runoff  or  by  groundwater  flow  when  the  contaminants  percolate 
into  the  ground.  Based  on  information  available  through  the  Records  Search 
process,  a  HAS  cannot  be  determined.  However,  additional  IRP  investigations  at 
this  site  are  warranted  and  should  be  undertaken. 

Site  No.  6  -  Underground  Fuel  Storage  Tank  System  (HAS-58) 

Three  underground  fuel  storage  tanks,  formerly  an  aqua-system,  with  associ¬ 
ated  piping  and  dispensing  equipment,  are  located  southeast  of  Building  6910 
(see  Figure  3).  These  tanks  have  a  combined  storage  capacity  of  100,000 
gallons.  They  are  currently  used  to  store  JP-4  fuel.  In  the  1970s,  the  local 
community  college  used  two  of  the  tanks  for  storage  of  fuel  oil.  Some  leakage 
from  the  system  was  reported  at  that  time;  subsequently,  the  tanks  have  been 
relined.  It  was  also  reported  that,  on  at  least  one  occasion,  a  spill  to  the 
ground  of  approximately  2,000  gallons  of  fuel  occurred  from  the  pumping  system. 

C.  Critical  Habitats/Endangered  or  Threatened  Species 

Phone  conversations  with  personnel  from  the  Michigan  Department  of  Natural 
Resources  confirmed  that  there  are  no  endangered  or  threatened  species  of  flora 
or  fauna  in  the  vicinity  of  the  Base.  Wetlands  exist  in  the  central  portion  of 
an  area  west  of  the  railroad  and  in  an  area  which  forms  a  southern  boundary  in 
the  same  location.  These  wetlands  are  not  critical  habitats;  there  are  no  wil¬ 
derness  areas  within  one  mile  of  the  Base. 

D.  Other  Pertinent  Findings 

o  Waste  oils  have  not  been  reported  to  be  used  on  the  Base's  roads  for 
dust  control. 

o  Sanitary  sewage  is  discharged  into  the  municipal  sewer  system  and  is 
treated  offsite. 

o  There  are  PCB  transformers  and  capacitors  at  the  Base.  Leakage  occurred 
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from  one  transformer  on  the  northeast  corner  of  Building  6905,  which  was 
damaged  by  lightning.  Soil  samples  confirmed  that  this  spill  was  clean¬ 
ed  up  and  disposed  of  properly  by  an  ANG  contractor. 

o  During  the  site  visit,  several  widely  scattered  fire  training  burn  areas 
were  identified  on  the  new  property  leased  by  the  ANG.  These  fire 
training  burn  areas  were  natural  depressions  in  the  ground,  located 
along  the  western  boundary  of  the  new  property.  In  mid  1950,  these  nat¬ 
ural  depressions  were  utilized  to  a  maximum  of  two  times  each  for  fire 
training.  Up  to  250  gallons  of  fuel  was  poured  into  the  ground  depres¬ 
sion  and  ignited.  The  resulting  fire  would  consume  up  to  70%  of  the 
fuel.  Except  for  the  natural  depression  in  the  ground  surface,  there 
is  no  evidence  to  indicate  the  areas  were  utilized  for  this  purpose. 
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V.  CONCLUSIONS 


o  Information  obtained  through  interviews  with  22  personnel  of  the  Base, 
review  of  8ase  records,  and  field  observations  have  resulted  in  the  identi¬ 
fication  of  6  disposal/spill  sites  at  tbe  Base.  These  sites  are  potential¬ 
ly  contaminated  with  HM/HW. 

o  One  site  (Site  No.  4  -  Abandoned  Landfill)  did  not  receive  a  HAS  because 
there  were  no  records  to  indicate  that  any  HM/HW  had  actually  been  disposed 
of  at  this  site. 

o  One  site  (Site  No.  5  -  Former  Coal  Storage  Area)  did  not  receive  a  HAS  be¬ 
cause  no  records  exist  quantifying  the  amount  of  coal  stored  here  during 
the  U.S.  Army  Air  Corps  occupancy. 


i 
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VI.  RECOMMENDATIONS 


The  following  recommendations  are  made  to  ascertain  if  groundwater  at  the 
six  identified  sites  has  been  contaminated,  and  to  confirm  or  refute  that  Base 
generated  contaminants  are  migrating  off  the  Base. 

Site  No.  1  -  POL  Tank  Area 


Soil  contamination  at  this  site  has  been  confirmed.  Subsequent  IRP  analy¬ 
sis  should  be  undertaken  to  determine  the  extent  of  soil  contamination  and  to 
determine  if  groundwater  has  been  contaminated. 

Site  No.  2  -  Northwest  Depressed  Area 


Further  IRP  analysis  at  this  site  is  required  to  determine  if  contamina¬ 
tion  exists. 

Site  No.  3  -  Fire  Training  Area  (FTA1 

Soil  contamination  at  this  site  has  been  confirmed.  Subsequent  IRP  analy¬ 
sis  should  be  performed  to  determine  the  extent  of  soil  contamination  and  to 
determine  if  groundwater  contamination  exists. 

Site  No.  4  -  Abandoned  Landfill 


Further  IRP  analysis  at  this  site  is  required  to  determine  if  contamination 
exists. 

Site  No.  5  -  Former  Coal  Storage  Area 

Further  IRP  analysis  at  this  site  is  required  to  determine  if  contamination 
exists. 
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Further  IRP  analysis  at  this  site  is  required  to  determine  if  contamination 
exists. 

Base  Perimeter 

Further  IRP  analysis  along  the  north  and  west  Base  perimeter  is  required  to 
determine  if  any  contamination  is  migrating  from  the  Base. 


GLOSSARY  OF  TERMS 


AQUIFER  -  A  geologic  formation,  or  group  of  formations,  that  contains 
sufficient  saturated  permeable  material  to  conduct  groundwater  and  to  yield 
economically  significant  quantities  of  groundwater  to  wells  and  springs. 

CONTAMINANT  -  As  defined  by  Section  101 ( f) ( 33)  of  SARA  shall  include,  but  not 
be  limited  to,  any  element,  substance,  compound,  or  mixture,  including 
disease-causing  agents,  which  after  release  into  the  environment  and  upon 
exposure,  ingestion,  inhalation,  or  assimilation  into  any  organism,  either 
directly  from  the  environment  or  indirectly  by  ingestion  through  food  chains, 
will  or  may  reasonably  be  anticipated  to  cause  death,  disease,  behavioral 
abnormalities,  cancer,  genetic  mutation,  physiological  malfunctions  (including 
malfunctions  in  reproduction) ,  or  physical  deformation  in  such  organisms  or 
their  offspring;  except  that  the  term  "contaminant"  shall  not  include 
petroleum,  including  crude  oil  or  any  fraction  thereof  which  is  not  otherwise 
specifically  listed  or  designated  as  a  hazardous  substance  under: 

(a)  any  substance  designated  pursuant  to  Section  311(b)(2)(A)  of  the  Fed¬ 
eral  Water  Pollution  Control  Act, 

(b)  any  element,  compound,  mixture,  solution,  or  substance  designated  pur¬ 
suant  to  Section  102  of  this  Act, 

(c)  any  hazardous  waste  having  the  characteristics  identified  under  or 
listed  pursuant  to  Section  3001  of  the  Solid  Waste  Disposal  Act  (but 
not  including  any  waste  the  regulation  of  which  under  the  Solid  Waste 
Disposal  Act  has  been  suspended  by  Act  of  Congress), 

(d)  any  toxic  pollutant  listed  under  Section  307(a)  of  the  Federal  Water 
Pollution  Control  Act, 

(e)  any  hazardous  air  pollutant  listed  under  Section  112  of  the  Clean  Air 
Act,  and 

(f)  any  imminently  hazardous  chemical  substance  or  mixture  with  respect  to 
which  the  administrator  has  taken  action  pursuant  to  Section  7  of  the 
Toxic  Substance  Control  Act; 

and  shall  not  include  natural  gas,  liquified  natural  gas,  or  synthetic  gas  of 
pipeline  quality  (or  mixtures  of  natural  gas  and  such  synthetic  gas). 
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CRITICAL  HA8ITAT  -  The  native  environment  of  an  animal  or  plant  which,  due 
either  to  the  uniqueness  of  the  organism  or  the  sensitivity  of  the 
environment,  is  susceptible  to  adverse  reactions  to  environmental  changes  such 
as  may  be  induced  by  chemical  contaminants. 

DOWNGRADIENT  -  A  direction  that  is  hydraulically  downslope;  the  direction  in 
which  groundwater  flows. 

ENDANGERED  SPECIES  -  Wildlife  species  that  are  designated  as  endangered  by  the 
U.S.  Fish  and  Wildlife  Service. 

GROUNDWATER  -  Refers  to  the  subsurface  water  that  occurs  beneath  the  water 
table  in  soils  and  geologic  formations  that  are  fully  saturated. 

HARM  -  Hazard  Assessment  Rating  Methodology  -  A  system  adopted  and  used  by  the 
United  States  Air  Force  to  develop  and  maintain  a  priority  listing  of 
potentially  contaminated  sites  on  installations  and  facilities  for  remedial 
action  based  on  potential  hazard  to  public  health,  welfare,  and  environmental 
impacts.  (Reference:  DEQPPM  81-5,  11  December  1981). 

HAS  -  Hazard  Assessment  Score  -  The  score  developed  by  utilizing  the  Hazardous 
Assessment  Rating  Methodology  (HARM). 

HAZARDOUS  MATERIAL  -  Any  substance  or  mixture  of  substances  having  properties 
capable  of  producing  adverse  effects  on  the  health  and  safety  of  the  human 
being.  Specific  regulatory  definitions  also  found  in  OSHA  and  DOT  rules. 

HAZARDOUS  WASTE  -  A  solid  or  liquid  waste  that,  because  of  its  quantity, 
concentration,  or  physical,  chemical,  or  infectious  characteristics  may: 

a.  Cause,  or  significantly  contribute  to,  an  increase  in  mortality  or  an 
increase  in  serious  or  incapacitating  reversible  illness;  or 

b.  Pose  a  substantial  present  or  potential  hazard  to  human  health  or  the 
environment  when  improperly  treated,  stored,  transported  or  disposed 
of,  or  otherwise  managed. 
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MIGRATION  (Contaminant)  -  The  movement  of  contaminants  through  pathways 
(groundwater,  surface  water,  soil  and  air). 

PERMEABILITY  -  The  capacity  of  a  porous  rock,  sediment,  or  soil  for 
transmitting  a  fluid  without  impairment  of  the  structure  of  the  medium;  it  is 
a  measure  of  the  relative  ease  of  fluid  flow  under  unequal  pressure. 

PIEZOMETRIC  SURFACE  -  The  surface  to  which  the  water  from  a  given  aquifer  will 
rise  under  its  full  head.  As  used  in  this  report,  it  refers  to  the  water 
table. 


SOIL  PERMEABILITY  -  The  characteristic  of  the  soil  that  enables  water  to  move 
downward  through  the  profile.  Permeability  is  measured  as  to  the  number  of 
inches  per  hour  that  water  moves  downward  through  the  saturated  soil. 


Terms  describing  permeability  are: 


Very  Slow 


Slow 


-  less  than  0.06  inches  per  hour  (less  than  4.2  x  10"5 
cm/sec) 

-  0.06  to  0.20  inches  per  hour  (4.23  x  10  ~5  to  1.4  x 
10~4  cm/sec) 


Moderately  Slow 
Moderate 

Moderately  Rapid 
Rapid 

Very  Rapid 


-  0.2  to  0.6  inches  per  hour  (1.4  x  10~4  cm/sec) 

-  0.6  to  2.0  inches  per  hour  (4.2  x  10'4  x  1 0 ~3 
cm/sec) 

-  2.0  to  6.0  inches  per  hour  (1.4  x  10-3  to  4.2  x 
10-3  cm/sec) 

-  6.0  to  20  inches  per  hour  (4.2  x  10_3  t0  1.4  x 
10~2  cm/sec) 

-  more  than  20  inches  per  hour  (more  than  1.4  x  10~2 
cm/sec) 


(Reference:  U.S.D.A.  Soil  Survey) 


SURFACE  WATER  -  All  water  exposed  at  the  ground  surfaces  including  streams, 
rivers,  ponds,  and  lakes. 
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THREATENED  SPECIES  -  Wildlife  species  that  are  designated  as  threatened  by  the 
U.S.  Fish  and  Wildlife  Service. 

TOPOGRAPHY  -  The  general  conformation  of  a  land  surface,  including  its  relief 
and  the  position  of  its  natural  and  manmade  features. 

UPGRAOIENT  -  A  direction  that  is  hydraulically  upslope. 

WATER  TABLE  -  As  used  in  this  report,  the  water  table  is  the  surface  below 
which  all  the  openings,  or  voids,  in  the  ground  are  filled  with  water.  It  is 
the  surface  at  which  water  stands  in  shallow  wells,  or  would  stand  if  a  well 
were  drilled. 

WETLANOS  -  An  area  subject  to  permanent  or  prolonged  inundation  or  saturation 
that  exhibits  plant  communities  adapted  to  this  environment. 

WILDERNESS  AREA  -  An  area  unaffected  by  anthropogenic  activities  and  deemed 
worthy  of  special  attention  to  maintain  its  natural  condition. 
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Resumes  of  Search  Team  Members 


RAYMOND  C.  CLARK.  JR. 


EDUCATION 

Completed  graduate  engineering  courses.  George  Washington  University,  1957 
B.S.,  mechanical  engineering,  University  of  Maryland,  1949 


SPECIALIZED  TRAINING 

Grad.  European  Command  Military  Assistance  School,  Stuttgart,  1969 

Grad.  Army  Psychological  Warfare  School,  Fort  Bragg,  1963 

Grad.  San2  School  of  Languages,  D.C.,  1963 

Grad.  DOD  Military  Assistance  Institute,  Arlington,  1963 

Grad.  Defense  Procurement  Management  Course,  Fort  Lee,  1960 

Grad.  Engineer  Officer’s  Advanced  Course,  Fort  Bel  voir,  1958 


CERTIFICATIONS 

Registered  Professional  Engineer:  Kentucky  (04341);  Virginia  (08303); 
Florida  (036228) 


EXPERIENCE 

Twenty-nine  years  of  experience  in  engineering  design,  planning  and 
management  including  construction  and  construction  management, 
environmental,  operations  and  maintenance,  repair  and  utilities,  research  and 
development,  electrical,  mechanical,  master  planning  and  city  management. 
Over  six  years'  logistical  experience  including  planning  and  programming  of 
military  assistance  materiel  and  training  for  foreign  countries,  serving  as 
liaison  with  American  private  industry,  and  directing  materiel  storage  activities 
in  an  overseas  area.  Over  two  years'  experience  as  an  engineering  instructor. 
Extensive  experience  in  personnel  management,  cost  reduction  programs,  and 
systems  improvement. 


EMPLOYMENT 

Dynamac  Corporation  (1986-present):  Program  Manager 

Responsible  for  activities  relating  to  Phases  I,  II  and  IV  of  the  U.S.  Air  Force 
Installation  Restoration  Program  including  records  search,  review  and 
evaluation  of  previous  studies;  preparation  of  statements  of  work,  feasibility 
studies;  preparation  of  remedial  action  plans,  designs  and  specifications;  review 
of  said  studies/plans  to  ensure  that  they  are  in  conformance  with  requirements; 
review  of  environmental  studies  and  reports;  and  preparation  of  Air  Force 
Installation  Restoration  Program  Management  Guidance. 
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Howard  Needles  Tammen  &  Berqendoff  (HNTB)  (1981-1986):  Manager 

Responsible,  as  Project  Manager,  for:  design  of  a  new  concourse  complex  at 
Miami  International  Airport  to  include  terminal  building,  roadway  system, 
aircraft  apron,  drainage  channel  relocation,  satellite  building  with  underground 
pedestrian  tunnel,  and  associated  underground  utility  corridors,  to  include 
subsurface  aircraft  fueling  systems,  with  an  estimated  construction  cost  of 
$163  million;  a  cargo  vehicle  tunnel  under  the  crosswind  runway  with  an 
estimated  construction  cost  of  $15  million;  design  and  construction  of  two  large 
corporate  jet  aircraft  hangars;  and  for  the  hydrocarbon  recovery  program  to 
include  investigation,  analysis,  design  of  recovery  systems,  monitoring  of 
recovery  systems,  and  planning  and  design  of  residual  recovery  systems  utilizing 
biodegradation.  Participated,  as  sub-consultant,  in  Air  Force  IRP  seminar. 

HNTB  (1979-1981):  Airport  Engineer 

Responsibilities  included  development  of  master  plan  for  Iowa  Air  National 
Guard  base;  project  initiation  assistance  for  a  new  regional  airport  in  Florida; 
engineering  assistance  for  new  facilities  design  and  construction  for  Maryland 
Air  National  Guard;  master  plan  for  city  maintenance  facilities,  Orlando, 
Florida;  in-country  master  plan  and  preliminary  engineering  project 
management  for  Madrid,  Spain,  International  Airport;  and  project  management 
of  master  plan  for  Whiting  Naval  Air  Station  and  outlying  fields  in  Florida. 

HNTB  (1974-1979):  Design  Engineer 

Responsibilities  included  development  of  feasibility  and  site  selection  studies 
for  reliever  airports  in  Cleveland  and  Atlanta;  site  selection  and  facilities 
requirements  for  the  Office  of  Aeronautical  Charting  and  Cartography,  NOAA; 
and  onsite  mechanical  and  electrical  engineering  design  for  terminal 
improvements  at  Baltimore-Washington  International  Airport.  Maryland. 

HNTB  (1972-1974):  Airport  Engineer 

Responsible  for  development  of  portions  of  the  master  plan  and  preliminary 
engineering  for  a  new  international  airport  for  Lisbon,  Portugal,  estimated  to 
cost  $250  million. 

Self-employed  (1971-1972):  Private  Consultant 

Responsible  for  engineering  planning  and  installation  of  a  production  line  for 
multimillion-dollar  contract  in  Madrid,  Spain,  to  fabricate  transmissions  and 
differentials  for  U.S.  Army  vehicles. 

U.S.  Army,  Corps  of  Engineers  (1969-1971):  Chief,  Materiel  &  Programs 

Directed  materiel  planning  and  military  training  programs  of  military 
assistance  to  the  Spanish  Army.  Controlled  arrival  and  acceptance  of  materiel 
by  host  government.  Served  as  liaison/advisor  to  American  industry  interested 
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in  conducting  business  with  Spanish  government.  Was  Engineer  Advisor  to 
Spanish  Army  Construction,  Armament  and  Combat  Engineers,  also  the 
Engineer  Academy  and  Engineer  School  of  Application. 

Corps  of  Engineers  ( J  968- 1 969):  Chief,  R<4D  Branch,  OCE 

Directed  office  responsible  to  Chief  of  Engineers  for  research  and 
development.  Developed  research  studies  in  new  concepts  of  bridging,  new 
explosives,  family  of  construction  equipment,  night  vision  equipment,  expedient 
airfield  surfacing,  expedient  aircraft  fueling  systems,  water  purification 
equipment  and  policies,  prefabricated  buildings,  etc.  Achieved  Department  of 
Army  acceptance  for  development  and  testing  of  new  floating  bridge. 
Participated  in  high-level  Department  Committee  charged  with  development  of 
a  Tactical  Cap  Crossing  Capability  Model. 

Corps  of  Engineers  ( 1 967- 1 968):  Division  Engineer 

Facilities  engineer  in  Korea.  Was  fully  responsible  for  management  and 
maintenance  of  96  compounds  within  245  square  miles  including  6,000+ 
buildings,  1  million  linear  feet  of  electrical  distribution  lines,  18  water 
purification  and  distribution  systems,  sanitary  sewage  disposal  systems,  roads, 
bridges,  and  fire  protection  facilities  with  real  property  value  of  more  than 
$256  million.  Planned  and  developed  the  first  five-year  master  plan  for  this 
area.  Administered  $12  million  budget  and  $2  million  engineer  supply 
operation.  Was  in  responsible  charge  of  over  500  persons.  Developed  and 
obtained  approval  for  additional  projects  worth  $9  million  for  essential 
maintenance  and  repair.  Directed  cost  reduction  programs  that  produced  more 
than  $500,000  savings  to  the  United  States  in  the  first  year. 

Corps  of  Engineers  ( 1 963-1 967):  Engineer  Advisor 

Engineer  and  aviation  advisor  to  the  Spanish  Army.  Developed  major 
modernization  program  for  Spanish  Army  Engineers,  including  programming  of 
modern  engineer  and  mobile  maintenance  equipment.  Directed  U.S.  portion  of 
construction,  testing  and  acceptance  of  six  powder  plants,  one  shell  loading 
facility,  an  Engineer  School  of  Application,  and  depot  rebuild  facilities  for 
engineer,  artillery,  and  armor  equipment.  Planned  and  developed  organization 
of  a  helicopter  battalion  for  the  Spanish  Army.  Responsible  for  sales,  delivery, 
assembly  and  testing  of  1 2  new  helicopters  in  country.  Provided  U.S.  assistance 
to  unit  until  self-sufficiency  was  achieved.  Was  U.S.  advisor  to  Engineer 
Academy,  School  of  Application  and  Polytechnic  Institute. 

Corps  of  Engineers  (1960-1963):  Deputy  District  Engineer 

Responsible  for  planning  and  development  of  extensive  construction  projects  in 
the  Ohio  River  Basin  for  flood  control  and  canalization,  including  dam,  lock, 
bridge,  and  building  construction,  highway  relocation,  watershed  studies,  real 
estate  acquisitions  and  dispositions.  Was  contracting  officer  for  more  than  $75 
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million  of  projects  per  year.  Supervised  approximately  1,300  personnel, 
including  300  engineers.  Planned  and  directed  cost  reduction  programs 
amounting  to  more  than  $200,000  per  year.  Programmed  and  controlled 
development  of  a  modem  radio  and  control  net  in  a  four-state  area. 

Corps  of  Engineers  1 1 959-1 960):  Area  Engineer 

Directed  construction  of  a  large  airfield  in  Ohio  as  Contracting  Officer's 
representative.  Assured  that  all  construction  (runway,  steam  power  plant,  fuel 
transfer  and  loading  facilities,  utilities,  buildings,  etc.)  complied  with  terms  of 
plans  and  specifications.  Was  onsite  liaison  between  Air  Force  and  contractors. 

Corps  of  Engineers  ( 1938- 1 959):  Chief,  Supply  Branch 

Managed  engineer  supply  yard  containing  over  $21  million  construction  supplies 
and  engineer  equipment.  Directed  in-storage  maintenance,  processing  and 
deprocessing  of  equipment.  Achieved  complete  survey  of  items  on  hand,  a  new 
locator  system  and  complete  rewarehousing,  resulting  in  approximately 
$159,000  savings  in  the  first  year. 

Corps  of  Engineers  (1957-1958):  Student 

U.S.  Army  Engineer  School,  Engineer  Officer's  Advanced  Course. 

Corps  of  Engineers  (1954-1957):  Engineer  Manager 

Managed  engineer  construction  projects  and  was  assigned  to  staff  and  faculty  of 
the  Engineer  School.  Was  in  charge  of  instruction  on  engineer  equipment 
utilization,  management  and  maintenance.  Directed  Electronic  Section  of  the 
school.  Coordinated  preparation  of  five-year  master  plan  for  the  Department 
of  Mechanical  and  Technical  Equipment. 

Corps  of  Engineers  ( 1 949- 1 954):  Engineer  Commander 

Positions  of  minor  but  increasing  importance  and  responsibility  in  engineering 
management,  communications,  demolitions,  construction  administration  and 
logistics. 


PROFESSIONAL  AFFILIATIONS 

Member,  National  Society  of  Professional  Engineers 
Fellow,  Society  of  American  Military  Engineers 
Member,  American  Society  of  Civil  Engineers 
Member,  Virginia  Engineering  Society 
Member,  Project  Management  Institute 
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HARDWARE 
IBM  PC 

SOFTWARE 

Lotus  1-2-3,  D  Base  III  Plus,  Framework,  Project  Scheduler  5000,  Harvard 
Project  Manager,  Volkswriter,  Microsoft  Project 
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MARK  D.  JOHNSON 


EDUCATION 

B.S.,  geology,  James  Madison  University,  1980 


EXPERIENCE 

Seven  years'  technical  experience  including  geologic  mapping,  subsurface 
investigations,  foundation  inspections,  groundwater  monitoring,  pumping  and 
observation  well  installation,  geotechnical  instrumentation,  groundwater 
assessment,  preparation  of  Air  Force  Installation  Restoration  Program 
Guidance  and  preparation  of  statements  of  work  for  the  Air  Force  and  the  Air 
National  Guard. 


EMPLOYMENT 

Dvnamac  Corporation  (1984-present):  Staff  Scientist/Geologist 

Primarily  responsible  for  preparing  statements  of  work  for  Phase  IV-A  of  the 
Air  Force's  Installation  Restoration  Program,  statements  of  work  for  Phase  II 
and  Phase  IV-A  of  the  Air  National  Guard's  Installation  Restoration  Program, 
and  assessing  groundwater  of  hazardous  waste  disposal/spill  sites  on  military 
installations  for  the  purpose  of  determining  rates  and  extents  of  contaminant 
migration  and  for  developing  site  investigations,  remedial  investigations  and 
identifying  remedial  actions.  Prepared  management  guidance  document  for  the 
Air  Force's  Installation  Restoration  Program. 

Bechtel  Associates  Professional  Corporation  (1981-1984):  Geologist 

Performed  the  following  duties  in  conjunction  with  major  civil  engineering 
projects  including  subways,  nuclear  power  plants  and  buildings:  prepared 
geologic  maps  of  surface  and  subsurface  facilities  in  rock  and  soil  including 
tunnels,  foundations  and  vaults:  assessed  groundwater  conditions  in  connection 
with  construction  activities  and  groundwater  control  systems;  monitored  the 
installation  of  permanent  and  temporary  dewatering  systems  and  observation 
wells;  monitored  surface  and  subsurface  settlement  of  tunnels;  and  participated 
in  subsurface  investigations. 

Schnabel  Engineering  Associates  (1981 ):  Geologist 
Inspected  foundations  and  backfill  placement. 


PROFESSIONAL  AFFILIATIONS 

Association  of  Engineering  Geologists 

National  Water  Well  Association/Association  of  Ground  Water  Scientists 
and  Engineers 
British  Tunneling  Society 
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JEFFREY  J.  SPANN 


EDUCATION 

B.S.,  chemistry,  Lincoln  University,  1979 


CERTIFICATIONS 

Environmentalist,  Maryland  Hazardous  Materials  Conference 
Technician,  Maryland  CHS  Vehicle  Operations  for  Hazardous  Materials 

SECURITY  CLEARANCE 
Secret/DISCO 


EXPERIENCE 

SIX  years  of  technical  and  management  experience  in  all  aspects  of  hazardous 
waste/materials  management.  Developed  National  Institutes  of  Health  (NIH) 
protocol  for  removal  and  disposal  of  hazardous  waste  for  compliance  with 
federal  regulations  such  as  the  Resource  Conservation  and  Recovery  Act, 
Department  of  Transportation  and  the  Environmental  Protection  Agency.  Was 
a  member  of  the  NIH  Emergency  Response  Team  responsible  for  chemical  spill 
cleanups,  chemical  decontamination  procedures  and  personnel  protection. 


EMPLOYMENT 

Dvnamac  Corporation.  HMTC  (1984 -present):  Environmental  Scientist 

Works  on  assignments  in  hazardous  materials/hazardous  waste  management. 
Conducted  an  extensive  evaluation,  including  site  visits,  of  U.S.  Army 
installations  for  USE  Solvent  Elimination  Program  for  U.S.  Army  Materiel 
Command  (AMC).  Was  contributing  author  of  DOD  instructional  manual 
4145.19,  Storage  and  Handling  of  Hazardous  Materials.  Conducted  an  extensive 
evaluation,  including  site  inspections,  of  govemment-owned/contractor- 
operated  polychlorinated  biphenyl  storage  facilities  for  U.S.  Army  Materials 
Development  and  Readiness  Command.  Provides  expertise  to  the  Hazardous 
Materials  Technical  Center  on  ail  aspects  of  hazardous  materials/hazardous 
waste  management  including  transportation,  storage,  handling,  and  disposal. 

Advanced  Environmental  Technology  Corporation  11981-1984):  Chemist/ 
Technical  Supervisor 

As  technical  supervisor  for  hazardous  materials/waste  management  at  the 
National  Institutes  of  Health  (NIH),  managed  the  removal  of  hazardous 
materials/wastes  from  research,  administrative,  and  maintenance  facilities  on 
NIH's  main  and  satellite  campuses.  Consulted  with  the  Environmental 
Protection  Branch  of  NIH  regarding  laboratory  safety.  Responsible  for  the 
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packaging  of  hazardous  waste  materials  including  explosives,  as  well  as  cylinder 
disposal.  Responsible  for  all  documentation  such  as  the  manifesting  of 
hazardous  waste  material  leaving  N1H  and  traveling  to  appropriate  TSDF  and 
landfill  facilities.  Supervised  the  training  of  staff  in  hazardous  waste 
management  procedures  and  disciplines  and  the  evaluation  of  collection  and 
disposal  procedures  for  improvements  and/or  revisions  on  NIH's  main  and 
satellite  campuses. 


HARDWARE/SOF  fWARE 

IBM  PC  XT  and  AT.  Lotus  1-2-3 
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JEFFREY  D.  FLETCHER 


EDUCATION 

8.S..  geology.  Millersville  University.  1984 


EXPERIENCE 

Technical  and  field  experience  includes  geologic  mapping,  water  well  site 
location,  and  construction  of  water  table  maps.  Also  performed  site  surveys 
and  prepared  records  searches  for  Phase  I  of  the  Installation  Restoration 
Program,  and  performed  hazardous  waste  site  assessments  for  the  Federal 
Bureau  of  Prisons. 


EMPLOYMENT 

Dvnamac  Corporation,  HMTC  (1986-present):  Junior  Staff  Scientist/Geologist 

Responsibilities  include  site  surveys  and  preparation  of  records  searches  for 
Phase  I  of  the  Installation  Restoration  Program  for  the  Air  National  Guard,  and 
hazardous  waste  site  assessments  for  the  Federal  Bureau  of  Prisons  Hazardous 
Waste  Site  Investigation  Program.  Efforts  include  assessment  of  hazardous 
waste  disposal  sites  for  the  purpose  of  determining  rates  and  extents  of 
contaminant  migration  and  for  identifying  remedial  actions. 

Fletcher-Lowriqht  and  Assoc..  Consulting  Geologists  U  984- 1985): 

Geohydrology  Aide 

Primary  duties  included  site  location  of  water  wells,  analysis  of  well  yield  data 
through  the  use  of  computers,  and  construction  of  water  table  maps. 
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appendix  b 

Interviewee  Information 


List  of  Interviewee  Identification  Numbers 


Interviewee  Years  Associated  With 

Number  Primary  Duty  Assignment  Michigan  ANG8 


1 

Civil  Engineering 

5 

2 

POL  Management 

22 

3 

Fire  Department 

10 

4 

Jet  Engine  SHop 

6 

5 

Aerospace  Systems 

20 

6 

Aerospace  Systems 

10 

7 

Facilities  Management 

16 

8 

Environmental  &  Occupational 

Safety  and  Health 

2 

9 

Aerospace  Systems 

20 

10 

Procurement 

37 

11 

Safety 

17 

12 

Facilities  Maintenance 

29 

13 

Facilities  Maintenance 

23 

14 

Base  Supply 

12 

15 

Civil  Engineering 

8 

16 

Base  Supply 

11 

17 

Fabrication 

16 

18 

Safety 

15 

19 

POL  Management 

14 

20 

Transportation 

13 

21 

Aerospace 

8 

22 

Warehouse 

12 

B-l 
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OUTSIDE  AGENCY  CONTACT  LIST 


1.  National  Oceanic  and  Atmospheric  Administration 
6001  Executive  Boulevard 

Rockville,  Maryland  20853 

2.  United  States  Geological  Survey 
12201  Sunrise  Valley  Drive 
Reston,  Virginia  22092 

3.  SEG  Laboratories,  Inc. 

1120  May  Street 
Lansing,  Michigan  48906 

4.  Michigan  Department  of  Public  Health 
3500  North  Logan  Street 

Lansing,  Michigan  48909 

5.  Soil  and  Materials  Engineers,  Inc. 

4561  West  Dickman  Road 

Battle  Creek,  Michigan  49015 

6.  Calhoun  County  Department  of  Public  Health 
Battle  Creek,  Michigan  49013 

7.  Michigan  Department  of  Natural  Resources 
301  East  Louis  Glick  Highway 

Jackson,  Michigan  49201 

8.  El  1 i s-Nacyaert  and  Genheimer  Associates,  Inc. 
3290  West  Big  Beaver  Road 

Troy,  Michigan  48084 
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APPENDIX  D 


USAF  Hazard  Assessment  Rating  Methodology 


USAF  HAZARD  ASSESSMENT  RATING  METHODOLOGY 


The  Department  of  Defense  (DoD)  has  established  a  comprehensive  program 
to  identify,  evaluate,  and  control  problems  associated  with  past  disposal 
practices  at  DoD  facilities.  One  of  the  actions  required  under  this  program 
is  to: 

develop  and  maintain  a  priority  listing  of  contaminated  instal¬ 
lations  and  facilities  for  remedial  action  based  on  potential 

hazard  to  public  health,  welfare,  and  environmental  impacts. 

(Reference:  DEQPPM  81-5,  11  December  1981). 

Accordingly,  the  United  States  Air  Force  (USAF)  has  sought  to  establish  a 
system  to  set  priorities  for  taking  further  actions  at  sites  based  upon  infor¬ 
mation  gathered  during  the  Records  Search  phase  of  its  Installation  Restora¬ 
tion  Program  (IRP). 

PURPOSE 

The  purpose  of  the  site  rating  model  is  to  provide  a  relative  ranking  of 
sites  of  suspected  contamination  from  hazardous  substances.  This  model  will 
assist  the  Air  National  Guard  in  setting  priorities  for  follow-on  site  inves¬ 
tigations. 

This  rating  system  is  used  only  after  it  has  been  determined  that  (1) 
potential  for  contamination  exists  (hazardous  wastes  present  in  sufficient 
quantity),  and  (2)  potential  for  migration  exists.  A  site  can  be  deleted  from 
consideration  for  rating  on  either  basis. 

DESCRIPTION  OF  MODEL 

Like  the  other  hazardous  waste  site  ranking  models,  the  U.S.  Air  Force’s 
site  rating  model  uses  a  scoring  system  to  rank  sites  for  priority  attention. 
However,  In  developing  this  model,  the  designers  incorporated  some  special 
features  to  meet  specific  DoD  program  needs. 
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The  model  uses  data  readily  obtained  during  the  Records  Search  portion 
(Phase  I)  of  the  IRP.  Scoring  judgment  and  computations  are  easily  made.  In 
assessing  the  hazards  at  a  given  site,  the  model  develops  a  score  based  on  the 
most  likely  routes  of  contamination  and  the  worst  hazards  at  the  site.  Sites 
are  given  low  scores  only  if  there  are  clearly  no  hazards.  This  approach 
meshes  well  with  the  policy  for  evaluating  and  setting  restrictions  on  excess 
DoD  properties. 

Site  scores  are  developed  using  the  appropriate  ranking  factors  according 
to  the  method  presented  in  the  flow  chart  (Pigure  1  of  this  report).  The  site 
rating  form  and  the  rating  factor  guideline  are  provided  at  the  end  of  this 
appendix. 

As  with  the  previous  model,  this  model  considers  four  aspects  of  the 
hazard  posed  by  a  specific  site:  possible  receptors  of  the  contamination,  the 
waste  and  its  characteristics,  the  potential  pathways  for  contamination  migra¬ 
tion,  and  any  efforts  that  were  made  to  contain  the  wastes  resulting  from  a 
spill. 

The  receptors  category  rating  is  based  on  four  rating  factors:  the  poten¬ 
tial  for  human  exposure  to  the  site,  the  potential  for  human  ingestion  of 
contaminants  should  underlying  aquifers  be  polluted,  the  current  and  antici¬ 
pated  uses  of  the  surrounding  area,  and  the  potential  for  adverse  effects  upon 
important  biological  resources  and  fragile  natural  settings.  The  potential 
for  human  exposure  is  evaluated  on  the  basis  of  the  total  population  within 
1,000  feet  of  the  site,  and  the  distance  between  the  site  and  the  base  bound' 
ary.  The  potential  for  human  ingestion  of  contaminants  is  based  on  the  dis¬ 
tance  between  the  site  and  the  nearest  well,  the  groundwater  use  of  the  upper¬ 
most  aquifer,  and  population  served  by  the  groundwater  supply  within  3  miles 
of  the  site.  The  uses  of  the  surrounding  area  are  determined  by  the  zoning 
within  a  1-mile  radius.  Determination  of  whether  or  not  critical  environ¬ 
ments  exist  within  a  1-mile  radius  of  the  site  predicts  the  potential  for 
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adverse  effects  from  the  site  upon  important  biological  resources  and  fragile 
natural  settings.  Bach  rating  factor  is  numerically  evaluated  (0-3)  and  in¬ 
creased  by  a  multiplier.  The  maximum  possible  score  is  also  computed.  The 
factor  score  and  maximum  possible  scores  are  totaled,  and  the  receptors  sub¬ 
score  computed  as  follows:  receptors  subscore  *  (100  x  factor  score  subtotal/ 
maximum  score  subtotal). 

The  waste  characteristics  category  is  scored  in  three  steps.  First,  a 
point  rating  is  assigned  based  on  an  assessment  of  the  waste  quantity  and  the 
hazard  (worst  case)  associated  with  the  site.  The  level  of  confidence  in  the 
information  is  also  factored  into  the  assessment.  Next,  the  score  is  multi¬ 
plied  by  a  waste  persistence  factor,  which  acts  to  reduce  the  score  if  the 
waste  is  not  very  persistent.  Finally,  the  score  is  further  modified  by  the 
physical  state  of  the  waste.  Liquid  wastes  receive  the  maximum  score,  while 
scores  for  sludges  and  solids  are  reduced. 

The  pathways  category  rating  is  based  on  evidence  of  contaminant  migra¬ 
tion  or  an  evaluation  of  the  highest  potential  (worst  case)  for  contaminant 
migration  along  one  of  three  pathways:  surface-water  migration,  flooding,  and 
groundwater  migration.  If  evidence  of  contaminant  migration  exists,  the  cate¬ 
gory  is  given  a  subscore  of  80  to  100  points.  For  indirect  evidence,  80 
points  are  assigned,  and  for  direct  evidence,  100  points  are  assigned,  if  no 
evidence  is  found,  the  highest  score  among  the  three  possible  routes  is  used. 
The  three  pathways  are  evaluated  and  the  highest  score  among  all  four  of  the 
potential  scores  is  used. 

The  scores  for  each  of  the  three  categories  are  added  together  and  nor¬ 
malized  to  a  maximum  possible  score  of  100.  Then  the  waste  management  prac¬ 
tice  category  is  scored.  Scores  for  sites  with  no  containment  are  not  re¬ 
duced.  Scores  for  sites  with  limited  containment  can  be  reduced  by  5  per¬ 
cent.  If  a  site  is  contained  and  well  managed,  its  score  can  be  reduced  by  90 
percent.  The  final  site  score  is  calculated  by  applying  the  waste  management 
practices  category  factory  to  the  sum  of  the  scores  for  the  other  three  cate¬ 
gories. 
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HAZARDOUS  ASSESSMENT  RATING  FORM 


Pege  1  of  2 


NAME  Of  SIR 


OAT*  or  OPERATION  0*  OCCUAREWCE 


OWNER/OPEXATOR 


ccMtsm/oesaumoM 


SITE  RATED  »T 


1.  RECEPTORS 


Racing  factor 


Factor 

Racing 

(0-1) 


Multiplier 


Factor 

Scora 


Max  unua 
Poeaible 
Scora 


Population  within  1.000  feet  of  uta 


Distance  to  nearest  well 


within  1  aile  radius 


Critical  enviroiMents  within  1  ail  a  radius  of  site 


alley  of  nearest  surface  water  bod 


H.  Population  served  by  surface  water  supply  within 
3  miles  downstraaa  of  site 


I.  Population  served  by  ground-water  supply 
within  3  Biles  of  site 


Subtotals 


Receptors  subscore  (100  X  factor  score  subtotal /max mu*  score  subtotal) 


11.  HASTE  CHARACTERISTICS 

A.  Select  the  factor  score  based  on  the  estiaaced  quantity,  the  degree  of  hazard,  and  the  confidence  level  of 
the  information. 

1.  Waste  quantity  (S  •  small.  M  »  Bedim.  L  •  large)  _ 

2 .  Confidence  level  (C  *  confirmed.  5  •  suspected)  _ 

3.  Hazard  racing  <H  -  high.  M  -  aedirn.  L  -  low)  _ 

Factor  Subacore  A  (from  20  to  100  baaed  on  factor  score  aatrix)  _____ 

I.  Apply  persistence  factor 

Pactor  Subecore  A  X  Persistence  Factor  *  Subacore  • 

_ *  _ _ •  _ 

C.  Apply  physical  stats  nultlpller 

Subscore  t  x  Physical  state  Multiplier  ■  Waate  Characteriaeica  Subacore 
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III.  PATHWAYS 


Pacing  factor 


factor 

Pacing  Factor 

10-3) _ Multiplier _ Scar* 


Maximum 

Posalbla 

Score 


A.  if  chore  is  evidence  of  aigracion  of  hatardaua  contaminants.  assign  maximum  factor  subecore  of  100  pomes  for 
diracc  ovidoncs  or  30  pomes  for  indirect  evidence.  If  direct  evidence  exists  then  proceed  to  C.  If  no 
evidence  or  indirect  evidence  exists,  proceed  to  t. 


Subscore 


S.  Pate  the  migration  potential  for  3  potential  pathways:  surface  voter  eigration,  flooding,  and  ground-water 
migration.  Select  the  highest  rating,  end  proceed  to  C. 


1.  Surface  water  migration 


Distance  to  nearest  surface  water 

B 

Net  precipitation 

6 

1 

Surface  erosion 

8 

Surface  permeability 

6 

Painfall  intensity 

8 

Subtotals 

Subscore  (100  X  factor  score  aubtocal/aaximum  score  subtotal) 


Subscore  (100  X  factor  score/3) 


3.  Ground  water  migration 


I 

Depth  to  ground  water 

l _ ? _ 1  _____  1 

Net  precipitation 

6 

i 

Soil  permeability 

8 

Subsurface  flows 

8 

Diracc  access  to  ground  water  l 

' _ 

8 

■ 

Subtotals 

Subecore  (100  X  factor  score  eubtotal/maximum  score  subtotal) 

C.  Highest  pathway  subecore. 

Enter  the  highest  subecore  value  from  A,  s-1,  b-2  or  B-3  above. 


Pathways  Subscor* 


IV.  HAST!  MANAGEMENT  PRACTICES 

A.  Average  the  three  subscores  for  receptors,  waste  characteristics,  and  pathways. 

Receptors 

Neste  Characteristics 
Pathways 

Total  divided  by  3  ■ 


B. 


Rppiy 

Gross 


factor  for  waste  containment  from  waste  managamen 
Total  Score  X  waste  Kan eg  ament  Practices  factor  • 


t  practices 
Final  Score 


Gross  Total  Score 
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1-3  Potential  for  Ground-Water  Contamination — Continued 
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noth  Tactical  Air  Support  Group 
Michigan  Air  National  Guard 
W.K.  Kellogg  Regional  Airport 
Battle  Creek  Michigan 

USAF  Hazard  Assessment  Rating  Methodology 
Factor  Rating  Criteria 


1 .  RECEPTORS 


Population  within  1,000  feet  of  site:  Approximately  75 

Oistance  to  nearest  well:  Less  than  1/2  mile 


Land  use/zoning  within  1  mile  radius: 

Oistance  to  installation  boundary: 

Site  No.  1 
Site  No.  2 
Site  No.  3 
Site  No.  5 


Industrial /Res idential 


Less  than  300  feet 
Less  than  100  feet 
Less  than  200  feet 
Less  than  500  feet 


Critical  environments  within  1  mile: 

Water  Quality  of  nearest  surface  water  body: 

Groundwater  use  of  uppermost  aquifer: 

Population  served  by  surface  water  supply 
within  3  miles  downstream  of  site: 


Wetlands/Recharge  Area 
Recreation 

Drinking  (Limited  use) 
0 


Population  served  by  groundwater  supply  within 
3  miles  of  site: 


More  than  1,000 


2.  WASTE  CHARACTERISTICS 


Quantity 


Site 

No. 

1 

Less 

than 

O 

o 

o 

gallons 

Site 

No. 

2 

Less 

than 

1  ,000 

gal  Ions 

Site 

No. 

3 

More 

than 

17,500 

i  gallons 

Site 

No. 

5 

Approximately  2 

,000  gal- 

Ions 

E-l 


llOth  Tactical  Air  Support  Group 
Michigan  Air  National  Guard 
W.K.  Kellogg  Regional  Airport 
Battle  Creek  Michigan 

USAF  Hazard  Assessment  Rating  Methodology 
Factor  Rating  Criteria  (Continued) 


2.  WASTE  CHARACTERISTICS  (Continued) 

Confidence  Level 

Site  No.  1 
Site  No.  2 
Site  No.  3 
Site  No.  5 

Hazard  Rating 

Site  No.  1 
Site  No.  2 
Site  No.  3 
Site  No.  5 

3.  PATHWAYS 

Surface  Water  Migration 

Distance  to  nearest  surface  water: 
Net  precipitation: 

Surface  erosion 
Surface  permeability: 

Rainfall  intensity: 

Flooding: 


Confirmed 

Suspected 

Confirmed 

Confirmed 


Low 

Low 

Medium 

Low 


About  500  feet 
+  0.73  inches 
None 

1.4  x  10“2  to  4.2  x  10  4 
2.25  inches 

Beyond  100-year  floodplain 


E-2 


noth  Tactical  Air  Support  Group 
Michigan  Air  National  Guard 
W.K.  Kellogg  Regional  Airport 
Battle  Creek  Michigan 

USAF  Hazard  Assessment  Rating  Methodology 
Factor  Rating  Criteria  (Continued) 


3.  PATHWAYS  (Continued) 

Groundwater  Migration 

10  feet 
+■  0.73  inches 
1  .4  x  1Q~2  to  4.2  x  10 
Occasionally  submerged 
High  risk 


Depth  to  groundwater: 

Net  precipitation: 

Soil  permeability: 

Subsurface  flow: 

Direct  access  to  groundwater: 


E-3 


HAZARDOUS  ASSESSMENT  RATING  FORM 


Paqe  !  o f 


name  or  SITE  Sice  No.  1  -  POL  'lank  Area 

LOCATION  Michigan  Air  National  Guard,  W.K.  Kellogg  Regional  Airport,  Battle  Creek,  MI 

oate  or  operation  or  OCCURRENCE  Approximately  197  3  -  1974 

owner/operator  110th  Civil  Engineer  Squadron,  Michigan  Air  National  Guard 

comEtrrs/OESCRiPTiON  Four  P0L  stora9e  Tanks _ 

SITE  RATED  BY _ HMTC _  _  _ 


1.  RECEPTORS 


Ratinq  Factor 

Factor 

Ratinq 

(0-3) 

Multiplier 

Factor 

Scora 

Maximum 

Possible 

Scora 

A. 

Population  within  1.000  faat  of  site 

2 

4 

8 

12 

Distance  to  nearest  wall 

3 

10 

30 

30 

c 

Land  use/zoninq  within  1  nils  radius 

2 

3 

6 

Q 

0. 

Distance  to  ina tallation  boundary 

3 

6 

18 

13 

E. 

Critical  environments  within  1  ails  radius  of  sits 

3 

10 

30 

30 

F. 

water  quality  of  nsarsst  surfacs  watar  body 

1 

6 

6 

18 

G. 

Ground  watsr  use  of  uppermost  aquifsr 

2 

9 

18 

27 

H. 

Population  sarvad  by  surface  watar  supply  within 

3  alias  downstream  of  site 

0 

6 

1  0 

la 

I. 

Population  served  by  ground -watsr  supply 
within  3  alias  of  sits 

3 

6 

18 

18 

Subtotals 

134 

180 

Acceptors  subscors  (100  X  factor  score  subtotal/aaximum  score  subtotal)  7 A. 


11.  HASTE  CHARACTERISTICS 

A.  Select  the  factor  scora  based  on  tha  estimated  quantity,  tha  deqree  of  hazard,  and  the  confidanca  laval  of 


tha  information. 

1.  Waste  quantity  (S  •  small.  M  -  medium,  L  -  larqa)  S 

2.  Confidanca  laval  (C  -  confirmed.  S  -  suapactad)  C 

1.  Hazard  ratinq  (H  -  hiqn.  M  -  medium.  L  -  low!  L 

Factor  Subscore  A  (from  20  to  100  baaad  on  factor  scora  matrix)  30 


a.  Apply  parsistanea  factor 

Factor  Subacora  A  X  Parsistanea  Factor  •  Subscore  B 

30  X  0.8 _  .  24 

C.  Apply  physical  stata  Multiplier 

Subscore  a  x  Physical  Stata  Multiplier  •  waste  Characteristics  Subacora 

_ 24  _  x  _ 1.0  .  24 


E-4 


Paqa  2  of  2 


ILL.  PATHWAYS 


Rating  r actor 


Factor 

Rating 

(0-3) 


MultlpllS 


Factor 

Scora 


Maximum 

Possible 

Scora 


If  tnara  is  avidanca  o f  Migration  of  hazardous  contaminants ,  assign  maximum  factor  subscore  of  100  points  for 
direct  avidanca  or  30  points  for  indirect  avidanca.  If  dtract  avidanca  axists  than  procaad  to  C.  If  no 
avidanca  or  indiract  avidanca  exists.  procaad  to  B. 


Rata  tha  Migration  potaneial  for  3  potential  pathways:  surfaca  watar  Migration,  flooding,  and  ground-vatar 
migration.  Sal act  tha  highast  rating,  and  procaad  to  C. 

1.  Surfaca  watar  aigration 

Oistanca  to  naarast  surfaca  watar  _  _  I  I  8  I _ ! _ 


Rainfall  mean  sit 


Ground  watar  aigration 


Subscora  (100  x  factor  seore/3) 


Oapth  to  ground  watar 


Nat  precipitation 


Subsurface  flows 


Subtotals 


Subscore  (100  x  factor  scora  subtotal/maximu*  scora  subtotal) 
Highast  pathway  subscora. 

Enter  tha  highast  subscora  value  froai  A,  8-1,  8-2  or  8-3  above. 


Pathways  Subscora 


WASTE  MANAGEMENT  PRACTICES 

Avaraga  tha  three  subscoras  for  recaptors,  waste  character istics,  and  pathways. 


Receptors 

waste  Characteristics 
Pathways 


divided  by  3  * 


■ICC 

66 

Gross  Total  s. 


Apply  factor  for  waste  containment  froai  waste  aanv go^-nt  practices 
Gross  Total  Scora  x  waste  Management  Practices  Fac  •  Final  Score 


HAZARDOUS  ASSESSMENT  RATING  FORM 


Pegs  1  Of 


NAME  OF  SITE 


Site  No.  2  -  Drainage  Swale 


LOCATION 


Michigan  Air  National  Guard,  W.  K.  Kellogg  Regional  Airport,  Battle  Creek 


MI  . 


JATE  or  OPERATION  OR  OCCURRENCE  Approximately  1971-  1984 


owner/ OPERATOR  110th  Civil  Engineer  Squadron,  Michigan  Air  National  Guard 


'-nMMiTjrc /nrcr-»T pttom  Drainage  Swale 

SITE  RATED  BY _ HMTC _ 


' 


1.  RECEPTORS 


Racinq  Factor 

Factor 

Racing 

(0-3) 

Multipliar 

Factor 

Score 

Maximum 

Possible 

Score 

A. 

Pooulation  within  1.000  feet  of  site 

2 

4  | 

8 

12 

a. 

Distance  to  nearest  well 

3 

10  I 

30 

30 

c. 

Land  use/zoninq  within  1  mile  radius  ' 

2 

3  ! 

6 

9 

0. 

Distance  to  installation  boundary 

6 

18 

1  18  _  _ 

E. 

Critical  environments  within  1  mile  radius  of  sits 

3 

10 

30 

30 

F. 

water  quality  of  nearest  surface  water  body 

1 

6 

6 

18 

G. 

Ground  water  use  of  uppermost  aquifer 

2 

9 

18 

27 

H. 

Population  served  by  surface  water  supply  within 

3  miles  downstream  of  site 

0 

6 

0 

18 

i. 

Population  served  by  ground-water  supply 
within  3  miles  of  sice 

3 

6 

18 

18 

Subtotals 

134 

180  _ 

Receptors  subscore  (100  x  factor  acora  subcotal/aaxiaum  score  subtotal) 


74 


11.  WASTE  CHARACTERISTICS 


a.  Sal  act  tha  factor  scora  based  on  tha  estimated  quantity,  the  degree  of  hazard,  and  tha  confidanca  laval  of 

tha  information. 

r* 

1.  waste  quantity  (S  *  nail,  M  •  medium,  I  -  large) 

2.  Confidanca  laval  (C  -  confirmed,  S  -  suspect ad) 

3.  hazard  rating  (H  -  high.  (4  -  medium.  L  -  low) 


Factor  Subacore  A  (from  20  to  100  baaad  on  factor  acora  matrix) 


20 


B.  Apply  peraiatance  factor 

Factor  Subacore  A  X  Peraiatance  Factor  •  Subscore  B 


20 


0.9 


18 


Apply  physical  state  multiplier 

Subscore  B  X  Physical  State  Multiplier  •  waste  Characteristics  Subscore 

18  x  1-0  .  18 


E-6 


HAZARDOUS  ASSESSMENT  RATING  FORM 


Peg*  J  of  2 


in.  PATHWAYS  factor  Uiim 

litlAf  Factor  Possible 

_ Katioc  factor  (0-2)  WltipUw  Score _ Score 

A.  Xf  ehara  is  evidence  of  aiqration  of  hasardous  contaminants.  *1*190  maximum  factor  futoocon  of  100  point*  for 
direct  evident*  or  30  point*  for  indirect  cvidanca.  If  direct  evidence  exists  then  proceed  to  C.  If  no 
avidanca  or  indirect  avidanca  exists.  proceed  to  t. 

Subacora 


•.  Rat*  the  migration  potential  for  1  potential  pathway*:  surface  water  aiqration.  floodinq.  and  9 round -water 
■19 ration.  Select  the  highest  ratio*,  and  proceed  to  C. 

V 

1.  Surface  water  migration 


Distance  to  nearest  surf ac*  water 

2 

• 

16 

24 

Met  precipitation 

1 

6 

6 

18 

Surface  erosion 

0 

S 

0 

24 

Surface  permeability 

1 

6 

6 

18 

Rainfall  intensity 

i 

8 

16 

24 

Subtotals 

Subacor*  (100  X  factor  score  subtotal/eaxinua  score  subtotal) 

44 

108 

41 

Floodinq  ! 

°  1 

1  1 

1  °  1 

3 

Subscore  (100  x  factor  seora/3) 


I 


C. 


3.  Ground  water  nidracion 


Depth  to  ground  water 

3 

s 

24 

24 

Met  precipitation 

1 

6 

6 

18 

Soil  permeability 

9 

8 

16 

24 

Subsurface  flows 

1 

8 

8 

•  24 

Direct  access  to  ground  water  1 

3 

8 

24 

24 

Subtotals 

78 

114 

Subacora  (100  x  factor  score  subtotal/maxinun  score  subtotal)  _  68 


Highest  pathway  subscore. 

Enter  the  highest  subacora  value  f row  A,  *-l,  *-2  or  i- 3  above. 

80 

Pathways  Sub score  _ 


IV.  WASTE  MANAGEMENT  PRACTICES 


A.  Avers**  the  three  subacora*  for  recaptors,  waste  characteristics,  and  pathways. 

Receptors 

Nest*  Char  act  eristics 

Pathway* 

Total  172  divided  by  3  • 


S. 


Apply  factor  tor  waste  containment  free  waste  man *9 ament  practices 
Gross  Total  Score  X  waste  Management  Practices  factor  *  final  Score 


51 _  *  0-96 


_57 _ 

Gross  Total  Sco 


E-7 


HAZARDOUS  ASSESSMENT  RATING  FORM 


Page  1  o 

NAME  or  SITE  Site  No.  3  -  Fire  Training  Pit  (FTP) _ 

location  Michigan  Air  National  Guard,  W.K.  Kellogg  Regional  Airport,  Battle  Creek,  MI 

oat*  or  operation  or  occurrence  Approximately  1977 

owner/ operator  110th  Civil  Engineer  Squadron,  Michigan  Air  National  Guard _ 

cowehts/QCSCRIPtiom  Site  designated  for  fire  training  exercises _ 

SITE  RATED  ar  HMTC _ 


1.  RECEPTORS 


Rating  Factor 

Factor 

Rating 

(0-3) 

Multiplier 

Factor 

Scora 

Maximus 

Possible 

Scora 

A. 

Population  within  1.000  faat  of  sita 

2 

4 

8 

12 

a. 

Distance  to  nearest  wall 

3 

10  ! 

3° 

30 

c. 

Land  use/ zoning  within  1  miia  radius 

2 

3 

6 

9 

0. 

□istanca  to  installation  boundary 

3 

6 

18 

18 

E. 

Critical  environments  within  1  mile  radius  of  site 

3 

10 

30 

30 

F. 

water  quality  of  naarast  surface  water  body 

1 

6 

6 

18 

G. 

Ground  water  use  of  uppermost  aquifer 

2 

9 

18 

27 

Ha 

Population  served  by  surface  water  supply  within 

1  alias  downstream  of  sita 

0 

6 

0 

18 

I. 

Population  served  by  ground -water  supply 
within  1  ailas  of  site 

3 

6 

18 

18 

Subtotals 

134 

130 

Receptors  subacora  (100  X  factor  scora  subcotal/aaxiaum  scora  subtotal) 


II.  HASTE  CHARACTERISTICS 

A.  Salact  cha  factor  scora  baaad  on  the  estimated  quantity,  the  degree  of  hazard,  and  the  confidence  laval  of 


cha  information. 

1.  Wasta  quantity  (S  •  null,  M  ■  medium.  L  »  larqa)  _ L 

2.  Confidence  laval  (C  -  confirmed.  S  -  suapactad)  _ C 

1.  Hazard  racing  (H  -  high.  M  -  madiua.  L  -  low)  M 

Factor  Subacora  A  (froa  20  to  100  based  on  factor  scora  matrix)  30 


a.  Apply  parsistanca  factor 

Factor  Subacora  A  X  Parsistanca  Factor  ■  Subacora  a 

_ 80  x  1.0 _ „  80 

C.  Apply  physical  stata  multiplier 

Subacora  a  X  Physical  Stata  Multiplier  *  Waste  Characteristics  Subacora 

_ 80 _  X  1-0  ■  80 


E-8 


Psgs  2  of  2 


III.  PATHWAYS 


Rating  factor 


factor 

Rating 

(0-3) 


factor 

Multiplier  Scora 


Maxima 

Possible 

Scora 


It  tnara  la  avidanca  of  Migration  of  hazardous  contaminant  a .  aaaign  saxmua  factor  aubacora  of  100  pointa  for 
direct  avidanca  or  30  pointa  for  indirect  avidanca.  Xf  direct  avidanca  axiata  than  proceed  to  C.  If  no 
avidanca  or  indirect  avidanca  axiata.  proceed  to  B. 

Subscore  100 

Raea  the  Migration  potential  for  3  potential  pethwaya:  aurfaca  water  Migration,  flooding,  and  ground -water 
Migration.  Select  the  highaat  racing,  and  proceed  to  e. 

1.  Surface  water  Migration 

Distance  to  naareet  aurfaca  water  _ I _ I _ 5 _ I _ 1 


acioitation 


Subtotal* 

Subacora  (100  X  factor  acore  tub total/ wax imua  score  subtotal) 


Subacora  (100  X  factor  acora/3) 


Ground  water  Migration 


h  to  ground  water 


r acioitation 


Subsurface  flowa 


Subtotals 


Subacora  (100  X  factor  score  subtotal /max imua  scora  subtotal) 
Highaat  pathway  subacora. 

Enter  the  highest  subacora  vaiua  tram  A,  B-l,  B— 2  or  B-3  above. 


Pathways  Subacora 


IV.  WASTE  MANAGEMENT  PRACTICES 


Average  the  three  subseorea  for  recaptors,  waste  characteristics,  and  pathways. 

Receptors 

Waste  Characteristics 
Pathways 


divided  by  3  » 


74 
§0  ' 

-IQO 

85 

Gross  Total  Scor 


Apply  factor  for  waste  containment  from  waste  Management  practices 
Gross  Total  Score  X  Waste  Managaaiant  Practices  factor  •  final  Score 


[ID 


HAZARDOUS  ASSESSMENT  RATING  FORM 


Paga  1  of  2 

name  of  site  Mo.  6  -  ftnderground  Fuel  Storage  Tank  System _ _ 

location _ Michigan  Air  National  Guard,  W.K.  Kellogg  Regional  Airport,  Battle  Creek.  MI 

oate  of  operation  or  occtjrrence  Unknown _ 

qmner/operator  110th  Civil  Engineering  Squadron  Michigan  Air  National  Guard _ 

ctRRtENTs/ocscRiPTioN  Underground  Fuel  storage  Tanks _ _ 

site  rated  »r  HMTC  _ 


RECEPTORS 

Factor 

Maximum 

Rating 

Factor 

Possible 

Rating  factor _  (0-3)  Multlgliar  Scora _ Scot* 


A. 

Population  within  1.000  fast  of  site 

2 

4 

8 

12 

a. 

Distance  to  nearest  wall 

3 

10 

30 

30 

■ 

2 

3 

6 

9 

0. 

Distance  to  installation  boundarv 

3 

6 

18 

18 

E. 

Critical  environments  within  1  nils  radiua  of  aita 

3 

10 

30 

30 

F. 

Watsr  quality  of  naaraat  surf acs  watar  body 

1 

6 

6 

18 

- * - 

0. 

Ground  watar  usa  of  uppermost  aquifar 

2 

9 

18 

L  27 

Ha 

Population  aarvad  by  surfaca  watar  supply  within 

3  ailas  downstraaai  of  sita 

0 

6 

0 

18 

I. 

Population  aarvad  by  ground-watar  supply 
within  3  ailaa  of  sits 

3 

6 

CO 

1 

' 

18 

Subtotals 

134 

180 

Racaptora  subacora  (100  X  factor  acora  eubtotal/aaxiaum  acora  aubtotal)  74 


11.  WASTE  CHARACTERISTICS 

A.  Salact  tha  factor  acora  baaed  on  tha  eetiaated  quantity,  tha  degree  of  hazard,  and  tha  confidanca  laval  of 
.  tha  information. 

1.  Maata  quantity  (S  •  mail.  M  •  aediua.  L  -  large)  M 

2.  Confidanca  laval  (C  -  confirmed,  5  -  auapactad)  C 

3.  Hazard  rating  (H  -  high,  M  -  aediua,  L  -  low)  L 


Factor  Suh acora  A  (from  20  to  100  baaad  on  factor  acora  matrix) 


40 


Apply  paraiatanca  factor 

Factor  Subacora  A  X  Paraiatanca  Factor  ■  Subacora  B 


40 


0.8 


32 


C.  Apply  phyaical  atata  aultipliar 

Subacora  B  X  Phyaical  Stata  Multiplier  •  Waste  Characteriatica  Subacora 

32  x  l.Q  .  32 


E-10 


/ 


HI.  PATHWAYS 


Rating  factor 


rector 

Rating 

(0-3) 


Factor 

Multiplier _ Score 


Maximum 

Possible 

Score 


If  there  la  evidence  of  migration  of  hazardous  contaminants,  assign  maximum  factor  subscore  of  100  points  for 
direct  evidence  or  30  points  for  indirect  evidence.  If  direct  evidence  exists  then  proceed  to  C.  If  no 
evidence  or  indirect  evidence  exists,  proceed  to  B. 


Rate  the  migration  potential  for  3  potential  pathways:  surface  water  migration,  flooding,  and  ground-water 
migration.  Select  the  highest  rating,  and  proceed  to  C. 


1.  Surface  water  migration 


Distance  to  nearest  surface  water 


Net  precipitation 


Subtotals  24 


2.  Floodin 


Subscore  (100  X  factor  score  subtotal /maximum  score  subtotal) 


Subscore  (100  X  factor  score/3) 


3.  Ground  water  migration 
Depth  to  ground  water 


Nat  precipitation 


Soil  permaabilit 


Subsurface  flows 


Direct  access  to  ground  water 


Subtotals 


Subscare  (100  X  factor  score  subtotal/maximum  score  subtotal) 


Highest  pathway  subscore. 

Enter  the  highest  subscore  value  from  A,  B-l,  B- 2  or  B-3  above. 


IV.  WASTE  MANAGEMENT  PRACTICES 


Pathways  Subscore 


Average  the  three  subscoras  for  receptors,  wests  charactsristics.  and  pathways. 

Receptors 

Neste  Characteristics 
Pettways 

-  ’  174 


B.  Apply  factor  for  waste  containment  from  waste  management  practices 
Gross  Total  Score  X  Haste  Management  Practices  factor  •  Pinal  Score 


divided  by  3  ■ 


_ 

_ 58 

Gross  Total  Score 


HE] 


E-ll 


